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^ji i n > 2(1 * '^JJ ' ^ * j .Utl ^3^_u£i^e_j Uj_kaj «L^>-j 
d *_^ -SJ^aj J^till Ijui (ji f-oj •«• L$J 4 i ' n'lLi 

^IjjVb j-j-tT j^ (PJ w k -.j ^ V *Lp*Vlj 
j_j_l»3 ^1 jjj o" i nu i^^p 4-l^-^J^lJI 3ijjti,l ^La 

. aSj I i « j-jJ^S (j-^*- tul j-II oJlj* ■ iujS-S ^1 mjJsJj 

Lg-La (jl^ La VI -"j HI lJjJUI ^lc. »(_, Mil Ij i". i njt 

*L_LJ>-2| 4—mJ i it . A^L^vl j| '"'lj 7" ' i; Llsj_Lo 
4J3^Lc j!i jjfc Loj .2 gjv (j-o (3_l».^J^_lJI 3_mJ ifltl) 

j^Lsj jJa (jLuijV La .^ji-i 4^>. (j^ 4_uLuijVI jojilLi 

(jj£Lj (jl ^1 «L>olj i Ll>-^J^-U j^Lajj iS^LaiJI (_L«-ii 
i4_jaL23 SjL^o 4_^4_>3 (jjj^-ia (j^. (ul_cujl) ^LsLc uIj-l>- 
Lilj_L^v <||it*i'^ (j\ loJVI J-J-4J (_j-J-I! Sj I J 1 1 tiJJj 
-4_jJLLa-Lc (J-jJL^o ( _ 3 -Lc 4-IaJaJ». jl^jjuj ulala acJ 
^JUI 2 q j fc. . tl CiI_i^c_u1j'*ii hVI dJJj ^Ir j-3-3jjia 
Lj>o ifjj I i ii II 4_>- a_j -a— i r? II " J-^_i 'ij^H I J^i • "' 

ojljSJt ^ j^ £>^ ^l^LU' 'J*JI SLa^xJH J£LUI 
(_L-vI (j-*a . )«_<u^>J.I cjL>-LlL>-!j 3_jji^i!l cjLlc.jJI (j\j 

idjjjaj n£j mijII ^^CUii^-VI /T j i nillj «Lul_cuj2l jjs. 
I Jlj* L-Lt-iiaj 5-j^ mi i II «L-uJlI$JLi (J-«-»J ^pLjJ (_^i!l 
O-J *jjy' ''".' (*L»^I (_7^>" *j^! <J^ ' ij- t_)LlSjl 

(J^L>- (j-o 1 i I o r Lul Liyjaj i ( _ 7 ^-^j t lJI /aLii! (Jjj i ii U 







Cjjca-ji ii Laj Sjj^sL*!,! Lls-^J^lJI /^ CjJlxj La y-l i^jj (_ji£. 'L^-i jl-J -ijj La 
CjI j 4_3jj>_<i^ (Jj imi n-a.3 «Gli Jl»- /_i (j .nl ' j^> mMIj Jl»-IjJI j>2ll (_y3 
. «Ci!Luj «CLuLcu-llj «L*-<lijt-aj I±UJL>JI jLcu-I^U 4 1 1 nil u «LJL»jill (_£_jJ3 i_ r J-"^ 
jl i ii tVI (j! /j '^ se lLjI jLjJLvVI (^j^-Ls j_c (*1*J* ^LjLs « juj_i» l_ CS, 
4-j-»-Lj j-aj i«L^>-jjj "iLa-C (_yl^. i La Jl>- ^1 i^pjj 0>^-2 jij < jSJlJS (j->»seJ 

j<sJL«_L! 3_j_c1_jJI Sijjtil ojuij « jLu>JI (_yi I jut (j-a LLui i a *fiuSl j V i^i-i 
4JI i LgXa LLui iiJj ju ^La <_xJsljJ,l Lai i Lb 3_^L>. Lij'Cntj I itl »g,Vj Li3lj JJj 

(_£JJI jlj^-jJI dJJi 1(J a U II al axil JjlU'.tl ^ j\laL»JI jaej LuljLvj 
. (Oo^-a-a Lil jil i^SLal» :i_jjS Lajo^. CjjISLjJ 4_La Jj I U 1 1 
I'Lo^Lfli joiaJuj sLuLtuJ^I 3_a|^£L!Lj jj^ » '"'_' j^j^l ?-° < -t'"SLII I J-A(_ t 3 Lul 
jljl La lil t jl i n'tVI ^Ir (j! : L&jLia S^ejIJ (_yJI J '^' i ■■ i(<s-&jJLL*-a jL? LjI 
( _ 3 -CjJI j_a J_j^_U J^e-l «Lj-jI.3 I LaJcJ ) J i nj jl i4**hjjU CjulS-al JjJLxJ jl 

Sj 1 1 a — 1 I a i/<sJL«JI jjl-^'l 3j*_uJJIj i-ajL^JI ( _ t j*j i5j^j>JIj jl Jl^JIj p^ilsVlj 

^^-Lcj i^LtujVI (_^>JI jjISUI jUji»o (_7i^. (J-a-*3 jsJ lil Jj-J-a (j-a L$J <j-u-<J 
Jl-lj lqJI /j I c LiL>- LiLtujI 7" .' ' -"JJ 4jLcj_i 7=-J^J (jl 4_GaL>- j<sJL«JI jLcujVI 
/. I r j LLm-d j? /- I r I *"j La-j i •■'■> . ( _ 7 s*-^l^j£l}\j ^oUtl Jjl U'.tl .^ Sl-^tl 
j-uljJLllj 4_Lai>JI ^jLjiaLaJI j-uljjil LlI^jjla (_yl^. (»j-23 La-il ( _ 7 ^-jL>JI j<sJL«JI 
<_jLlSLII IJlj* (j_a S^jJljla '"'I sbAjlo ^^3 /_laju jl L-jjuuzll jl, 4JI i«LiiL>JI 
jj jjt i JajjjiJ (_L-»- ^1 La- I'n ii LuSLIj isLuLtujVI sLcj-^J^lJI jc ^Lj^LS Sjjj-o 
j_a l_Ai i i nj"i^l i«Luj/LijiI Lit j j~ < t (_ylll '_*' uaAJU 3^L>- sLjcjV ^jLai! aJ^Hj 

(_LtJI jjj Li«ml ijji.T(_L-v 3^i5j i^Lls Laj 1983 a|_jcVl ^ J^sot La J>U- 

Cj^l S. l"ll,l ^_)^» ' (J^>- JjJJ ' . ' ' '""' 2 I I Lui3JJL3 lj^>-l jLji>-l (J^. AJ-Sj (Jj^ll 

S-La-^J^Lill j-u 3JjLpJ,l 4J3^L*JI 2j'^a 3j-oL>-j nJiiLiiSLLa i_gJJu (JJI 3^L«JI 

. i»-j^ m"i 1 1 j ,3^L>-'iilj rft-LaJlj 3^L2iLllj 

(_gjiaj Jj'" llJaj I ■■ ■"' Jj^=-a (j ihI Ijj i n't 2 » 1 1 U 1 I J^ , nil t_lLlSL!l I jui jl 
J—LJLJJ id—LJVjJj-LjJI j-^-J C7-^'j 'L£X^' *"*' ''''^LUI (_>^l*J j^. 3^>° J^ '"',' 

1 1 JjL*-a La^j^ LojI J I dJL joJ (_oJJJ,l jl j-;LC. n-LljS i"ill (j-aju jc tl-^-K LaJ 
I Jlj* /y^ J-aLc (jjv^J^u^ OjJij «L^-»-J j-C J-^ CjVLsJI j-a jjj£ (_y3 ^3 
-1 J , ,.j^\ ^^a t^ihii .CjL»-aL>JI (^ U^liall LlsLi i_jLlSLII Jji^cJ La-« iJL>J,l 



8 



OoVonll 

(_^a ,_,*! ,^-^K LiLa .SLls^J^lJI a^JjJ! I (j" A Ma's I <J ~A\ Zbji^iTtt tiiLj^jJlI! 

5jJj^-^J! CjIj_ujuJI (JSLi jLi jLiLcVLi I Jii-I i«Gjjl_tujl (jc aj^ii2 t_)^L-ui (J^. 

(_^,Ul>.V! ll1jLuA\ jlj ijjJjVl oj^J jljisl ^ «uk: LkjljTLdjjjjjjJ! 41lJ! 

uJ& ^-j-ljjAjJI tiujIjJll 4jJ>jjil (jLLuii>- (jLL-y-LU Lx-A 4_<JeJjLlll Cjlju^-^lj 
(j)jS>" *ij Lijljil j2 i3j_L«-« '"'■ ■""-"■ 1 ■ 11 n"Vi i2i\ju£l>*X\ (jl LiLLaJj ijjjiLlII 
j-a JLjvIj pJ-iJ (__>i>jJiJ «L»_l1j LajjJj fjJt (jyll! 4j!j^J! J-al^c (j<-n J (_y3 
J_ud (_^-^ i«Luuili_co 21 1 «Lu^HJl i _ T b 4jjl_4_fl 4uim 1 n 4_i_ujLx-4J i4_u_Jl lLsj* (<•> 

.SLiLuiiVI SLpti! 3-oUJIj 4j^UJI «l>.jV| <*jIj_>JI -^ j ...,;_. lt iili 

(jl-J ' 1 " * I 3 j i * J jQ ClLaj 1 * a (j_« 4_j_3 _3jJ La (J^L>. (j_« * iLlSJl tc-lsSjjj 

l_l*J3 L^li i4jjL«_iSL!lj 4_uLj^_LflJI (_jji!lj i<3_ujjSLl!I 4_ulj^JI «Lu-Jlj cjI jL«JI 

«LJa3LLo (J-l>-Lj u_pl JLSj i4_LC.L<4li»-2l < j"^ Ll j «j mijII 4-<-uJiiji» ^^3 L&jjJ 

I $••■ "" (_ylll S-x^J^^lJI cjIj_uQJ!j njl i n'tVI I jj'a 7=-jj£<j (_ylll 3j1£L1I 3-5_x_iJ1 

(j^s- iiij-ilij i"i"i» «— o LLsLfljIj LulxjI *_a ij.i-1 <— iljS (jJ! 4_l9 'Lj^jJI J- '.^ 
jj_)L9 ^jfcl J-Aj «(jj?e_»Lu_u JlI^j LlLujI i^cj (j-«J i LlLuji ^jmJulQJ (j^e_i» *.(JL9 
( _ 7 £.jjI3^o (J& *ljVI ij- ^' OV 'fO^ 1 ^' LoLSjcI J«-oj • (jLijijV I 4_l»-^JjSLjI [^ 
tjrjs i ba LJac (j^Sj.1 (jLjijVI 4_uLijijI i i "*_' 3Jl>-Ij SJl>-j ( _ t 3 iILlJIj 4j!jjJI 
»;> LaJI ^^CjJI jj^ (J^. j I ,^."aVI I jufc LuLiS fj^S LjjjT LiJL3 p t\<*j (<sj>J 

(. j 1 1 nil "i^-^JI 5j j La *- 1 (_P3jjLlIIj ''L^>- (j-« =LlLc JLpQjIj (jjLjcjVI I jj~^J 

t_iLiSL!l I jui «_l^j LJjLv Ai! .(_g^>-l «l^>- (j-a L^o^Lvlj L^jLaLsoIj L^jlj^a-Ll, 

pi t-~ i "I I nK 4_l>.^J jjSJU I i " ' I -* I La i ia 1 1 (_kIJJ,l ( _ t jIiL>o Ji^j i(J^-<-u i_jjJj_uLj 
(j-a Loj^ i_jLlSL!l tt i loJlJ ijjjUJll ^3J ^ jjJj (jl jjj ^Lujj dili t^l\ 
/_i Ll»- iaJajjJ I 3'-^ aJ ct^ (jLuu VI <_jjL>o 1 _^sjju J-Aj ' ' a 3-< " Jj-3 (_p (JjLlLo 
(_gjj| t_cSljJI JjfcjJ.1 •" J^lj La J>la ^ j mi ill I jA~.<i-.lal ,^K l( _p>j^| J^ 
i ^ LaSglJ 3JjjiaJI cQLvj (J^L>- CjAiajj i L^Ia^-Li- CuSLiLifuJ cixx^ i » La 2 h V 
Cj|j^?c_La . ' a I U 1 1 3_jL^J /_^ Cjj^ijJ (_yl>- SjJjILa (jjiiJj i»^La-"n nVlj 



^ o lac 4J£i*M-<ui *4 a V <^t 
(_Lc I j se j j I i aja j ia-u i ■■' (jl i_iLiSLll J^^ia iJ^L>- (j-° LitjLv LiJI j-^- 

sQiaLlJ (_ T lI! (_£JjVI T'JxaaJ (Jj-lJ ' I jt» "■ " f-J^<-> (j'j ' "''tH?^ ' (_, qUtl l_)jjJI 

Cjj^_i ojJiajJ ■« j 1 1 "' 4 a 2 1~ j i«Lol_cujVI ^^3 jljijvVI 4 U i"il t VI J j"u Jj Lo2Jj 
CjLaLxbLi Li-oj 4 _i I r lj t\'al -*-jt ^ a \l A^i tUjLij -<u t tLg.l < ui LujJI Jjkil 
4_usJjlI! Sjj^II Cj Jial (<sj i Li$j » La i uj jj-ij ' L<-!Lc p-^tp J^ _jA3^r '^■JV 
(jl£ 3j-a J£ ly^J «*ljVI 4j_jJ3 ' J^ T~ ^ SJejjIj idjlr (j a ■ 32 1 S_p->I j-iS^J I j 
• (j^ mjul (jj_2Jl .MjCLal (Jc tf^xis «U t^^-Sj JjJl>- <-^JJ (J^ J '^>-»- > (qJjlJI 
4-j-aJ-c ^ 2 j 2 a> 1_&jj_2_> (J_i *Lj^_jS jl jjij-C- (_j-3 «_2j V LiJI < _i i n->-ij 
cLtlSJI 3jj!lI1 (j_a OjIS 4jj i ii ill «L_uJ_l^j1j «Ll>-^j^_laJ 1 Sj^lJl (jl 1 4_ul j_Li3^_a j 

\j_& 5_4jL>- (j^ L^jvLlj! (jL^j ijL>JI (jj^jui,! L^-°-ij '(j->J1 I j; '^^ *sl*l! 

3 >l LaJI L$JLt>-^3j 'Jr!-^' * ^j 3 oj-^' 
aLc 3-jL»J 3jujlj>JI jLSLsVI ^^ » j (_,lr Ij^j ^ 2L <_jLjSL!I jl I L . m-»»j 
ij_j£LijJI (jJI j-c: Jljj tajjjL^Luiil cjLaUoVIj iSj^Ldl cj}LlL»1IIj < 1 983 

Jlj*_j JLSj ii_3jJtil 3jA^ j-iSLfliJI (_y3 I J^-v i^jLHJI (j-a t_J LajJ JJS idil jjj 
3jLc! /j I c jl i«_laL2J,l (_v^-»J 3«'^^ (_3-^ j^ 56 -^' lt^ L^-^?- d """" lSj"-2J' 
£Uajj_<i .tl i jft i 2 2.1 a (jiaS (jLcujI * J"" i aJ LxjO ^iiSl (_gjj>o V (_,-Aj i L$J«I^J3 
JL>- ^^ tfJL&j g-La-t Lj wJa-C IjJ VI al » La II - i a J J V .dili JjL=eJ (jl 
(_2JJII JjU- JlSj . I Ji j'aj L^jlS (jLujVI j-=tjj IjJ VI JlaJ V ^^43 ijlSLflVI 
(J c 3 ' ^*" 2 > ^aJj ip\ laj mXI jjJl>- (_ t 5 >l ca^ a L^txialj cLud^-c q^^ (jl i>J^>- 

2 ^ I » "■ 1 I Cjl J I <" II (j| J-J-C. iL*JJi t_^=-J <-^P" VI ->JJ Lalll (jjj 7C_L«JbJI 

(jLuuVI (JiiJJ ' (j '"**■" V I J~ » 1 1 La a (JL3 i«L;e_u3lj CjjI£ I 1 J a t La 3J| ->ljLJr"i 11L 
(_g jJI 1 22x1 1 i^jLSJI (jja ^vj_i£ 3JVI ojui (Jl <t"i 11I (ji^. (jj/j-<uJI (_yJI r'Liaj 
iflaJLa i".iimI (jlll jLCaVI ^yk: (jjj-ajJI ^ J^*J (j^ "-jl^SLJI I J-& "^J^J 
. L&Ijjj, £yi L3JI jj| JjUe-lIj 1 Ljllac-Ja 1 Ltjii" LAa .«UjJ 
3jL2jt_a i«Lt-oL>- (jj^^J^xJl /cJjlII (^l-^- 1 <jt^ 5i_Lal^j| (J^l Mill clt ^ s- Li ^a I Jl2j 
(jL? (jlj iila-j 1 " -tl (_gjLjiJ (_^flSj V i_3jL«J,I (j-a 2 oaeJa 1 ■■ SJLjj-o (jl 3->-jJ (Jl 
(J<"ii 11I La Ij_uSj . I J utfll *_' (jl till j (j^a (J^lj 1 Lt-Lo--v L#J tLaxsej (_jSL! i LiSia 
CjLuJI (^JjJ Llx^jJI (jL>- Jiilj i(jj/LiJI (J-UjLaJa ^ 2-l2->JI tbj^uJ j-aV! I JL& 



OoVonll 

t4 \ A <l" - J J I C (_i^vljJI jjjJLl Ij^jlJuJ ^^SL! 2 ojl I nil CjljljVlj i2 ! I n~»JI 

jJl-2-j (_g JJI («_L*JI i/siaJ! (_yi-jj ijl IjjIjI 'M SLpJI fjJs o^liaj (ji f <j " i j j 

Sj-caLm 21_lJI jui ^^3 (jl I nil JSLIj . 5-ul I n'l^fl 2^Jii»J <_2 Jl£J Lul I nil I olr 

( _ T i /n i n -a-""t (jj 2_»jjJI ojui (jl jj£. ijjii" i nil jl Ji£.l (^ 2_»jjJI (j-o 4 La i •■« 
.Jj_^je-a (_f Juo I j o (j *j ijjjjjwdl (0-$jLl>. ( _ t Julaj (JjiLlI! jjljIi lil V! i«Lb Jl^>- 
asJjJLi - J " 2 "' J-C I j fc» a I a.j i4-ILUaJj (J^Li.'^lj .""-"^ d^ '^' a ^ "^ I (<sl»JI 
3JjJl>- SjjjlIIj iSj^JLa 2J| jo^jJjI (j-lJ Cjjuus^ ij^j-ll »1 oUll liillji . » I o U 1 1 j 
iSjIj^JI £L_uJii<fc tj mi i II 4j-uJLufc» (jjk 2JVI dJJj i LgJl <n"n nl (jjjijj*j ja^Ji Ij-ila 
_j^* ■!! (Jji^j t L^_i3^_jj>J1 «L>-j 4-L4-Ld A d ' ^ * > «L>o1 *-ix_L>- «CjLLjj>J1 «L_uJo_A 
( j_a i_ajLjfc jJs i ^ I j 1 1 a . L^la ^1 . n'll^UI j^j Mill <t»-^JI f J i uJJ (_jlr jji.VI 
j Laa>? jji JLx-o (_y3 2JL>JI 2_i£.jjJI i_2Jl#j ^ J a»J 1 1 o^J^- (_^\ *jL1S J^Li. 
i_xjLjlC jj-a «Lj£ .ijj La Ssl^JS Jlju *_>-U -i^JtjJ hjLxjijVI 3 j I i a a» (_ 7 l£. j-o La 
i^jLUI Oi-LLS i^^jJSjJI j-iSLilll ^1 i,J-ujj<JI J-oLltl (_yJ| i2jL&L>ol j 2_p.jJj_o 
^ ala» 4JI i_2_>juj iSLpJI 7-j_t^o (_j^- 4jQ*j 2 jl «LLl4j (jl ^ja J-*J '"JJ- 5 
5-ul i n'tVt 2_al^£L!l (jlj ^j^iUjIj it-Lj^JI I j'aM 2jj 2 al '^"~ (j njlj .31 1 ill i ii fj^S 
4_jl_3 I j Lj Ll (JjLajj i L^J ^LtujV I » ZX2j (<sJ (^^Jj ' >-^J (_yl«-a 2 «L«iS Ct i ih! 

-4_*i_uj_iJI ' al ,^. rt ^Jl Jajejb 

oL>oVI jjjii't (J^. (jijjiuoJI x_«i>J,l ^ jlji'i/l f\ (j i nj (jl LT a^ T L : i^J^'^lj 

i4_cLS (2j£, AjjLjijVIj i)»-j^ liuJIj j_j^L>-2lj jaj^JI 'jj^ ' ( _ 7 ^v jJj-lJ I u oUII 

L»jjt>. Llilj i Jl^j>JI 2juLlo i_J Laljj i2ij_*J,l V pLu^VI «_uj tc^vLJI J^wlILs 
q\ j£'Xu]J2 , ■ U j ; 2 1 1 ^1 (Jjjij Lij < ni lil Lul^jilj q\ LLlLc ^clj jIj^l^ 
Lr Jt LxJl rjLi^II (j-5 ojLjc_jI (_2.ll (_^o>j 2JjUt^ J^ (jlj iLiii-lj ^ jjjJI 

Jj . 3jLc JLSj I qC ^ j A"ll «GjLc i". i inl t-k^jjua jjt LtS AsiaJI .21 M.La 2JjLa^ 
'"'L' A *'J JS- 6 * 'j CJjIj^sJI ' d Laj (_ T i (J^JlJ joJjJIj it_iL23jVI "iljLc. 
La 4ia-. ulaj jj>.al I j .>.».! L^L2aju (J-uaJ (jl (Jjl seJj iCjLaLjoVI j lIjIJaIIIj 

2j_> mmII LlLuIj^ (j^J i4li2xuJLI «jL9^II <_>L23jl 7cjjj (_tjJI i(j-ulji!l 4Jj o i nj 

i>Lj>j j i ii i II > uv jlSjjl 3jL>-^jj t4 *^ uaJI t ^rj^p- 1 Lll2j (j£. ^-lajuJI (_ 3 _A 

I_1^' i(JVj"i i nVI «La_uJ Ijijl (jJb A joUII LcLul^ (jlj i3Jl>-Ij i " « I j ■ * « 

Sj-Smi 2JVI njLtuj^/l (^j 4-u i nt (_yjkj i L^J » i^--" (jl t_^*j (_7^-l' cj^I^>JI 



II 



■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

jjju 2 .j ,Utl (j^jlj^a q) iL$£ljj| (j^ ( _ > ^LLo V (_yll! SJLliLsJI <jSLlj i2 l-a- i nil 
aJl£. (j^ I ' 'i > J^9 i^jLcujVl ^_kaj «L^>.j [ j- a iALka_ul (jl ^_ t Julx-i *^Lj aL> i h m (j^. 
<j-Lc J-SLs (j-jL^ (j-o (j " J I ^ nilli ^ ^SLaJ (jl (j jl ^jjjaiaJI <jjt3 ALta-Ltl 
^i^^l a^inmlntl ^^iSLill (JJoJ S^-u-a2JI S±<u>JI jui ^ (J^laJj V j_j£ilJI 

tjj A, j II «L£jJ!j J 2 »tl ja>] ^pJI o>K miU (j^5 L#j| i Ljj '^^ ^ LaL^jj 

(j-o !j_lxS (^jlsj-ijj iSJl^vIj jl La ' ( _ 3 -3 «UjlIIj (jLcujVlj *> »OJ-Laj| *-<t>- (_j^. 
oLjsoLj La jo_Lc 3j j 1 n a (_j_3 j La ' II J^Cj 1 La (_glj (jc j_iajilll Jii£. jJi^JI 

t«LajJJ, Lt$_La jj ,^"tl ]JJb ^ya Ju L_flJJJ,1 Al_at i LLaLal (jSLl (^ "-^ (J-*J 
«LjjIiI jj* Laj joJjlJI tLicuiflj 4-jjil 4_j£ La (jl Jj i ( __ > iije_a jol^. i_jLjSLj (J^»jJ J-*J 
(Ji-J^aj i/sJLc Jjj.'^'j fsi^- (_j-3 (J^i-jJLI «lLl$3 «Qia^v i_^ «Ll Jljj i/siaJI tcjjLj 
(j}L-t£. (j-a oLLu (jij •» <>»~j La J^Li- (j-° (jjljJI (_ojJlLi1Jj i«Lu! jJ! «L-uljjll 
c_)LSL!l I JJt J^cuJ (jl (_y5 _>rh^ (J- ^^ •ct j LjijI J-* Laj (_, olr jji La (j-u j_u£ 
«LxSL»j Ll»-^Jj_lJI a\ JlJejj-uI (J^>- i4_u^jl!I 4_uLcujVI 4_uiLl!I 4 ift I 1 ( _ T 3 LcK^S 
(_yi ja£L»jJlj . UjUV.tl jJ j£ a I j , ,.VI J^Li. (jj9 (jj; uuJIj Jl>-!^J! (JJ-2JI Lr^ 
(jl JjJ Lujiji (j-u (_gjj! <_jLjSLII (jl .5^ mijII «Ll»-^j_lJI *LuuJu^]\ joJLc Sjj 1 11 a 
4_&L>ol (j_a d jo fri (J^i (_yjfc (_, oUII aJljjJI 3_cj_,j, jj] i^jLoil s^Ljcj tc_u3jj 
l^jjj (jl t-xjaij S-jJLiil 3_p»LiJI (j^ .(_Jj^Vl <tfllju»I 1-<JL>- (^JJ 4j^».jj 

(j u-ul Si, I (J^. jLi^QJIj iSjill Jjj i3.sU 1 nllj 4j^j>JIj '•« A I alll (_,JI iajjiJll 

CjLIal iVill * j 1 njUl <t>-L>J! (_yJI j j i"ij (Jj ijaiaJI jj£, jt^vl^pJI (_5-<J>J V sLuLuijVI 
idj^sLi- (j^jjv^J^iaJ I <il oUILa ^;> L^aJI oLsoVI /^ 3 ' "^>^"' 3-iLclj 4joUll 
(jj Sj h Lajti^. 3j_uSJI 3j_uSJI (jLuijVI CjLaLttlLikl j'_>ji (j- IjJLl^t? 0' '-r^i 
A J 1 I c la ^ *j * (jl /c_^_j_Lcj i L^j?E_jLij (jj^j La >a Ltxj*_J1j «L_uljjJI (JjLt^a 
-" *'jj-^- Ol S-LiIaJj i(a^3ljj*_Laj (CjkjLCal 7c • 1 aJ (jl Ij^ljl lil M-uLuijVu 

cjI_LjLSL!I (JiLa cj Lt<iJj>J, I j diLaLSilLa ^jj .^»«tl sLpJI * > < ni (_y3 Lla^Li- 

L^S 1 "I 1 1 (j-LaJ (<sJ La L^jLljv (_y^ jlj o"i 1 11VI » .tlaj 1 ■■" 2 i(_g_^i.2(l «LpJI 
(_ T ^.L<jJL>-VI p 1 n->JI ( _ T 3 LiK Jlxjjj ^.ajijj (jl jaLiJI 4x 1 1— " 1 uUJ .(_yl>-ljJI 
(jl m'tVI 3l-pJ j_i^l (jja-a Cji\ j 43>Lc j^>ol I jj ^yJLuijVI ^j Mijtl ^Laill 

J ' ^* ■ J * (jAJj 3"^"^ tJ' La>- I $3 Laa^ * » jU" , ,. t (>^_A^>.J «CLt_J_ll3 (j£, ' lo^l *^ I 
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OoVonll 

(jpj 2j 1 1 g-ilc i_ajL*jJ,l ■" j 2 I 1 [tt-jiajejj (<sJjlLI tt o i n"t (_yJ-ll 4joUll fljl ijajj Ij 

UJLSlj i«Lcjj^5j^ f_j£ 1983 ALC 4jL«J Cjljjjc-La (j-o _>$-k> L° .*" " * " ''J '^^J 
aU^j '<" i ill (_gjJI i ^j'»ll J^JI J^ 1 ^ La(_y£.l_aJI (Jj^JI I jui aLxj-AI (j a i a \l , ^j 



IS 



^* <44^ 



*♦ 

3jj-J » 4_j L_> aj-jJ I 4_<-3 (j7ij< t Li£. j_iajiIlJ ! f Li 

LJ jj i aj <jl L^j i u^a SjLx. iyAj «4jju 4-i^.l ii>-i 
. LiJ&3> L«-i3 cLijcaj (_g JJI j_uJLUI 3^LJEjiaj 3^.j_<-u 

3 2 ui 2 •"■ (j_a Lcjj . t-Sa i", i inl SjLjiJI t>SJt> ij^Jj 
jVI CJJL^lJ (^ J-lLfl i3lli^ia I LaJ? L$jl Jj i(jl mill 

3 jj i II m— a (a—Alg l9— *-^ 1 9 >— *-^' * )L»j_a iS^ -1 * 9-^ 
ajj (_p L&jJljJ^ JljIj\jj jjij «L^>-j 4-«3j ,dj^ I ',^\\ 
(j-a (J^Lj «L<2Jjjlj (jSLa-i V j-ooL»Jll j-ujilll (jl jSjj 
7c_jjLj (_J3 ( _ 7 _<j_li_«JI Cjl al 1 " 3 iVI (_^-iLi (_p-«j 4JI 
«CLaLs_xlD ^5 jjL3j (jl (j_a j_j£1 aI ul3jI J-Aj 4jj mi ill 
i7c_jjLl!l jL<-»i-a (_y3 /j-aJajtJl '"" a I 1 a3 iVI oJLA (JjW 
^1 3jjJj_JI (j-a (_gj_iiioJ! (jjiJLsJI (JL2jjI i4j ^^.uljj 
J*C ifuJ -5-i>i3 Cjjii-I Sj^LdJI ojufc (jl *JsljJI . 3_ujJ,l 
l_£lj Juia i(j1_L».jJjjSiJlj si oUtl CjuLjS ( _ T 3 jLjlj\ia 
^-iLLiJjjjl *uj_uiJl /cJLc ((jj-t^ajlD ?TJ^^ JJ ' " Jt» 

(^usUI olj^i3 ji£! jl .J^ SjiLv ^Lb jJUJI _ ° J>iiJ ' J ^' 0>iJ _' 
(j£Jj 3_ulLLu=JI SjjiUI ^ AJ _J! cjj^j U Stjlj^a ^ V| .^^ 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

(_2j_<_u (j^l 3 ''''J*' (j-"l «LL>^aJ j-cSJ<J I SjjiJI CjIj_uLj (jl (j-o ijjijej ( _ 7 SLj^-o2l 
MUx-i^l (jl JijJjj 'ij^ 2 (j-° LaLJJl^. «Lj£. L>iIL>- 1 CjIj_uJ(3 (_gl jj-o ji*"! 03^ 

3j^_iiuoJI t^jjLj jj-o 3^3 jiuijtj (jj^ Mutl (jj-ill (_,-3 LiJI «Cream» ) 5oju 
LoJ_i£. tcjjuJI (J^lS La (jLtuJU A j j i"i f-^sj (_5-3 LiJI i^Lc i_22 I 4 1 mq-». L^JoIa 

Jl^JuII 3-cjj (j^LI 1 LaLaj 3 jjJl>- Luj f_j\r aLc i_aVT S^^tAi. jilo «i_<_L>.c 7zJJs 

«\_j_>. j_J^_j_J 1 Sj^lJI <j^9 t{jjj~i!iuju\j Jl>.1^J1 (jjJLJl ^2 -1 Ia£ [a 1 iSI ^jjS" i u 

^^JLl! i~il c I fljjal , I *.! ; . U a * 1| oLaLcuil fj^S a\ it <^>->'a ^^^ji Lx-ilj 

(<sj ij_«j (j^ i 1 n II (j_o i_2 2|j CjLlo . LLu Utiislj pjl 1 ii'ill ^1 oLsoVI Lut-i 
.aLaVl ui\ 3L* JUI 43>LkjVI iIiJl^oj iJJJL>JI -U^." I'.j ,^<- ^ SLslS 

( _ T 3 j la i 1 1 LLujuI La I jl dlti 7" ''""'JJ ' ' j """" ur^-^3 tS^*-* Ll»-^J jj£j<J I 
( _ T 3 4-n^tiLo (J^-lj-o CjMj (j-« •— ^Jl-y ct^^J-^-^' JjJLjtjJLs i JjjLJtill 4-u t~ 

• i < 1 1 '» j a i/<sx.jj| 4-ul j 3Jl»-Ij SjjIj 
.41MJJI 4-lUjJI lj!Lal\-\ 

.x_4j^>J.I (_y3 L&jLiuiJl-3 

l _^ (j7h<j L*jslj a »s Atl dt--a-Li-a I j SjjIjJI diLColj «LlLj-»-1I lI^x-i La I jLa 

CxJL^ Ijj £>SUj 3.3 >Li. Sjuj^v jLSLal J-j-Ijj \c dJJi jlc:Lj ix_«Jj>J.I 
^yjfc S^jjII (jla I 2 o_.tA.tl c-jl ,,ritl SIjTj iajc-l^JI ijJj^»J.I (^ Lp-^JjjSJiJI 

.^^Ij Ji^'^t *l 1L j»jj J^ Sl~n iiJj^J.1 liiti ttlJj^>J,l I JLA Jj^j 

i ^ m^-i-l i4jt^LLtl 5^j toll (jLjijVI (jl^oi-l (JJljlaj i«1_uji i_aVl ^j iSig (j-<t3 
j<u iSjLjSJI pl^Ili-u d-JLc 5_^ia (JjjJll I i* j^ -i" . ul j~j . tjj^ lu i4JLjS-i 
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cLl?UI &ju^jj»g &-1P9J9J-JI Sj9jJI rjjS rjgjjiuaJIg A^>lgJI Oj£ll 

Jji (pj_j_L3^c.) (jJU'i/l p^ii-! Loj^. j Mif (j-ilaL>J! oj-2J' ct^ jlAI 3J ^ ^ 
jjLalb jcJ 4Jl»-j^ (j-° J "" *_* i-jjSL!I (j-° LiJjJ' ?r^l cr*^ '-*- a '3-cLaL> 4_LpLo 
( _ 7 Js (_£lSLII r-LiJl I j/ a (J-^J ^-^j- (j^l j* '500 2 L. a (Jjjs Ljj 'h u o'j-^- ' ^ 

.a^jJI (_yi (j lj) if. 1000 jj* Jjijuo /cJSj ^1 ilil m" 1 nil ' a 1 aj * a 

Jjjla aLc JSLiiuj i^jljj i_jHSLI! j mi'i Jjjla ^i pjLcuill pLjjjVI (jj 1 Li». 
L^Lijjl j S scj Jljj V JjulU (jj Jj 3ijjd! (jj» jjJl^J! (jLuJ^I i_aLi^l 

.5lojl2jX! JjjJI ^ LaLc 

iULjiola jj£. 3j_l>-2| (j-G^llJI aI^^.21 (J^L>- <— 2^C La (jj (((jVn^jSLjj)) (Jj-2j 
SJjLx-a Sj^o (_g? J^Li. 1 j uu^l La 2 ll JaJ (JjLHj (jl (jSL«j V i2_pJI CjLcjLSLII 

. {£j I il ill ( j_u_L>J1 TCJjU jJI^Id 

(_3 .■ ' "j (*J Ly"' ^-*jJ-2j 1950 aLc ^l^v j(j ifuXI ^1 ^j^u^ j£LI I i_L>o (o3 

vIjLJLljJI (j_o i_2^Lli.Vlj JJljLIII 3_2jLs f IjJl J-ii>l9 ^JjJL^Jj ^Ir (_Ljilo LgJ 
7-n^l JuLl ' J J flJUJ 5^_pe_a 5^-uS «Lcj_ijiJJ t<l jj ** rt j ^ CjLuiS_)j tCjbaalaull a 
<J_LA-£l^o ^_ T b pjl i n*ill d)L^j_a^>.l *1jJ (j-« ' ^ ^" '(jj^ 6 - 1 >^ 1 '^^ ^J^^H3rh^*-3^' 
^_3 3j_2J| 3JljIjJL1,I (Jjljtl!! Cjlj.il (j-o is^c iJVJ ^-4^ f-* J ? 1 ^4 t -* '^>*XI 
(_J3 4-g.j i ii II CjVJlJ-o '"' * a3)l I— J^>- L4-i5 ( __ > iiAL»JI (jjSJI 4_l3|j_oj -J 1 - 1 - 3 J 

..S^jjiII (jl» oj^Li j.H m'tj^ JLa .2Iaj^o S^vjj ^1 Sijjdl ^^Lc J j i a -w 1 1 
..S^jjlII (jl ^Ir J t* j ,^.ll 3_iJ ^tj (JjJDI I jufc S^^v^j (j£LI «SjiII ^^jfc . . 
Lp-^J jjSJlI I ijJjjt^ (_g Jj3 u^\ isjj>-«il pjl i n"U (Jjj-iutll La ij_uJLlII ^^jfc . 

mJ^Jljj CjIjJLiI (_yl!l tiJij j_uJuJ I pljjl jJai-l (jSL! ij_uJuJI pjl i n"t ( _ T J-« : J (JjL^JI 
31_lj>JI j^ " "' (_t-^ 2_3j_«J,l (_L>-J-« (j'j-5^ ^a-^'l 3-l^.^J^lJI S^jjiJH j^j (^ 
4-j-g.jl i ii "t 4_*-3.i CjjJl>- i-ix^ '(j-L> iSudl (JJ-2JI (_5-3 (^LlII ' a ' a ' 1 1 (j-o l*Jj 

(jl ijxseill JLSLil (jjs JSLi mjL tu^s (j^Uj V mJJJI j^-JI ^J (jVI cAi-aj 

(j! (J-J I L^JjJL>0 (jl 3_3jJ Ul! CJI I ill iljj.1 ^«-<-uJ (_5-3 JlAJ (<sJj (I AjJLjLila I) j-p*3 

(<s-al (j-a Jbvlj jji pjl i n"illj i2 i tLQ ijj LxX.'ii I (j-o 5j^ mijII j^j Jii-i Lij_uG 
(_^ LSj^ 1 ?^ lS 1 -*-" Jj^t'tl JjiJ(-aj SV (_fl-i^ . IjUj"ii nlj I -i J a l_La L^JSlj i Ljlj^ 

jj i nt (_g JJI k j*l I (j-u-ii (j-o (Jjjuj i(_yl>-l jJI Lijjljj (j^ pj£.jj i Liljjv j«JL«JI 
Lajtici) i LiLi-l^ (^ pjl i n" u^\ /a^pj Lcj-jLi. (^ pjl i M'lLa i LoLp. ^^a 4_lLc 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 






LiJLa iL*IIi x_oj i Ljy^-J j-^ 1 ^ 5 ct^ ' "*+* o' "J-V W '^J.' («-' ^ .'".'^ JLuilaiX 1 

. JjLII *_o L-ajSHJI LuJjL*-a ^^3 I '< . .. A>l j_a jj jjlj (jjj^>. LuLS 1 1 J i J '" ' /aJ La 

L^j| . *_^. I^pjj i ^^-uJjj I flaJJ Liiaj I I J iS, Ij i . t-*a ^ ij^" • •■" i La j La -^ ^^3 jj < uJ 
» -tlialLi " ' (jJ LiJLa (_gjjill (JiaJjjiJ Ltlj 2j ^jJjj ''^- < " Cjljjia (_pL«i ( _ T 3 Jj^j 

i LuLbj i LLJLpj LcjLl>- 3'-*^ ' (_y^! 3jiJlSjI "^'j-i*^' J La3 Lojii^j iS^o (Jj^i 
. I Lx-jJLi i a i a «j lJj^s i3j, IuISIlII Cjl£^L>J1 < La -- i i_^j^u L^JL3 . l_Lol j m 

(j< 1 11 J ^jJI 3JU-jJl^ -•■ J 1 aj «Gl jj 3-ijjiiILl ^LtujV! (j! tluJtJ i4jJL=elxJi,l 
ijb Jiij ^1 ( J t l>-jJI ^1 Ij La 1 ia a- i Sj ■ uJ JiSj I tj-d , ,,^i JljejJ iu^Ijla IjJb 
^LL^-^J^Lil I Sjjiil 4 jjl ' "II Cjljja-cll oL>o Jj-i!! x • '^»j a .... I JiSLaj liJu (<u 

iAj_jJl ^_jJuj ^jl i n 12/I 3Ljj>J 4_u_uL_u^1 4-i 1 oAxJl Q 3 a^j La j 1 1 i u1jj>J1 q\ 

SjjilLa i4j^jj>JI s I '^*~ VI (_yljj njJL^JV ji 3jjL>J Lai LjiLjI cjjJ.1 j-^-^j 
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cLl?UI &ju^jj»g &-1P9J9J-JI Sj9jJI (JjS QgjjSuJIg A^>lgJI ojaJI 

(jLvuJ^I ■*! a] j fllaj CjIJlJ 3JjJl>- L^aji L^jLuLsjI ( _ T 3 CjLufc JJ3 ^j^-jJjj-JI 

OJlJLJJ ,--1 .^<-VI 3_C.ljj /0_L«J »_jj i nil jjU~.II J . ^ flj dltij ij_a-*JI 3JLL>V 

f.\ •'■-"- VI Jjjcso K J |"|J 
3JiljjJI Cjj^c_i JLca ( _ t 3 (jLvujVI cLaSjej (_g JJI aJl2jJI (j-o Jj_)-i' f-*J 
«U£ » -lLu ■•■_' (_g JJI j-^ajtjl (j-a Lh-^ >J ^r; ^t^ Les genes cjLujsJIj Heredite 
/— HJI *jj L^aJI (jj-^- -i^>-^Jl ^jl\ rj^?t_jj «GJ^L_u 4_u_a jl 3jj_x-id ^_y^ ^P3-> Cy 
(j j I -V" II » LjJL>. (_, o ' "J La jl jaSijtlll sLSjjiiJ -i J j aa * J L*jjj (Jj i Lfcjjjj 

3 % j j 1 1 I juJl^j (j-CLa-LJI ^' i ej-f^-\ j-oi J-^J « Ectogenetical ^^J—ljsJI 

iJ ^ «U_<iIijs_a Cj1j_jJlj_) (3 ' *-^9 iSL^jijI Cjj_a t )J)j_l<3 (j_a * jj-xId «L»I ji t4-jj i ti ill 

3-*-oLjtj (_JaJI 3_<K ^^a *Lxl*Jt (ji iJLUI Jjjmi ,_)£. ji> JJ «Genes c_iLuj>J*I» 

(j-Jj jL_u£i_a (j_a (( 1— l-'l-l jv Llj^£_j» 1j » o *je-t (ji UL»Ju>. Ij^ 1 laj i ■■! « j j jjij Lu_u » 
j_& «1_l^v jJ j_ljJ I 4_l>-LlII (j-a V1jl3 IJl>-Ij Luj^v La-g-La IjK i'ijij i (jl a u se a 
(( gL-L-'c-L Jv «Lj>JL«_aj «L_uJ_lA» 7-Le_b ljJL~l>. (C^-ll t^jL>-i SjLuu . DNA z^£jj>- 

.3Jj^_aj 3JLt3 CjLulSLaL (^-J-cJ ''^ 2-aJ-2^-a 
(j_a Jl>-Ij «Cji_Ll>.» (j_a \e-J^>- IjJl>-jj (jl j_a^1 *u3lj iJr 2 lj^ 1 U." . ..1 jjjj 
*u-u\ L^J-II Ijluojj (_yl!l CjLcjISLII (J^. Ij"iluij tC-J.ru>-> ((CjLLl>-)> «_a Ljj_uS!_JI 
lj-$J Si n i nil «U£lj^>JI CjLcjISJI 4_uij i L^J -" **JJ ' -""' ' , ' ' "**• L$J2 ((j-j-sSLII » 
^ 2ij_fl> pj\3 JulJj i^jLuu (J- 1 ^ 5j_t£. /n i n*^j Jlj_uI (J-*jij *U (jjjJL?s_a ^-Aj tjcj-u ji 1 
3x.L^>- IjK i"i (a^Ji Jl>- (_j-!I -i J a- 1 >i ' ( (j i ii I I JjJlJo Lcj-3 jiukj^LCJ (jj!L>-LJI 
^^lll (_!jL?tlII J^ *^>jl S_ul£-al IjjjijI Jjj iCjjjtjil ijLaj^JI 3_ujjjl^'i/l fj^S 
ijX\ * J^"' • "_' J^ il DNA (JliLuj^v i_xj^j3 SjLcl L^laj ijJaUtA (J^. ^j La '"' 
i«L>-^L«J I jLiiiA 4J i_2jjlj V Lv3j_a i^iu n" S^jjj^v j^kaJ (ji ijliil J j j i " (_ji^- 
jLLsl ( _ r £ I 2 a. (_gjjaj Cjjja_JI ojui (Jila iSLpJI JJl^j 4Jji^ (_,-!l LSAfe '-* J * 
. ( _ t LlJI (j-aVI (J-flSlj S^jLca j_uLta (3^_3 (j^~9 ''^^^^r^' Mj^'^" 

jl , >> rtj t «U_<u^e-a 3*_bl_Laj L_3j^je_a « Cj LLjj>J I «L_uJlJl&» (JL^e-a ^jLb i-djj ^*-aj 
^Ij^vl jj-^ La «LaJ (jl£ (jl i^j-(J i(-L!l jj I Jut 4Jjlj^j (j-Aj j-aV Ij idjLSjILa 
Jlj in II (jl jl i^jLaj JLca Liajl «USLIj i^SjJIj j joJI SjJj-iJI CjjjklJI 
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■ "jLuuUI JJUUXOQ Ll?qJqjulJI 

:q^\ -- t II (J^. ^ i u-aj y-j taj (_£JJI 

SjljJUl Jiitjjj «LLi3j>JJ jliVI (j-u Qjlj-u-u (_gjjl (j-a ,_£j5 

(_psj2il (Jj-»- JJJ^i ** J SI i ia a J^Lt-a /yi Pj-^' ' iJu * (j-° Ct-^' CJjJtoJI tlj-»-l 
.4_<i£Lje_aj SjLjjLji 3_jLsjJ 4-»-iIaL>- SJjjLLo *LLo ( _ T 3 ji idll!a j i u-p-J LaJiJt^. 

(j_o i ^!J! pr'-^' 6 - 1 L* T 5 -*^ ^ <— iLiSLJI \j-tb (J^L>- (j-o i^jLill 4 i nolj Lo j-ojI 

i LkjjLjiko J ±23 '"II (jLjijI t— kaj (ju j-o^l (, gj u JlS (Jj al <M-A|J j ' ^.'"j 4-<tSL>. 
(jj-iLJI ^jl i n >l ^JJ x—usi^Iuij j_AJ_11 (j_« (^iiSLLm ^ijjjj 1 Jlj& (J_«Ljj j-AJ 
C^JSjJI ^,3 Joj^Ij j_loJi1!I ^yk: 43jJl3^-3-»JL1,I (jk Jajil (_£Jj| t(j£> i*«tl 
3_JljjJlj j-uJilLllj pljjVI j '^"* ^^3 lJijSJlII ^jlr «LjjJi3 (jj« jjjjj"'^ cr^ *l2l J 

.SjoJIj 
I J o JQ ^^j-ui d K i"i a (JSwtuJ «CjLuj>ij1 jj laj i) pj_L£Dj_a (jl ^j^* J I 1 23 *Jj~ 
^^jLLajj-JI sLj^-al /<sJL»J <uLuajt SjjJij i _u i ni (j-ojJI (j-o 3JjjL> 5jj3 Luj\jv 
^_3 2 j 1 1 , 1, Mutation aj-als (_gi (jLj (((jjJL&s 3jjiaj i, • ia 23 .(((jjJLi U5^" 

jJs (iIjULjcJLsVI) 3_jjJLiiJI '"«lj alaJI <j£-lj 3^'" <^JL? «Genes cjI_Llj>JI» 

(_Lc 4Ji_-^_-v CjjLj/j i A S> I ^ 1, 1 '"'1 * flJaJl j Laj» 3jA? IJ * ^'-4-^' Lr^ ' .' !' "" 

:^V| j^J! 

Cj I_Llj>J I )) (_£Jl^vI 4-jjJ Lll (jl (_p»J^allj l(jlS I nil LbL) IjJlC ^j'—j" A't 

aJ La «3jjjla 3-4^-» (J5 (ji^ I jSLisj i4jLuI JL»-i ^1 L$l2 '»_' Ji3 4JLs ((3jjjiI,I 

J_lj>JI (j_a j^i-T Jij-3 (_,JI J a" u L^jLs njlj'i/l (Jj^ L^ls-Lco SLflj ^^Jl Jjj 

f_J\ SjjioLuo ^g^j" ( .I L4JL9 S'sl^a «Gene <>l>JI j! 3_uj>JI» c^JL^ lilj .^LlII 

iL*LI!i Jljlj JL^-I I j 3 « j (jjj ij-o'i/l ^ /j~'.jj,^tl~tl (JjjsJI jj^S Lgoa. Lua SLflj 
(—iLuaj ^Li Ijl JulL ill L^LaL>J ^ La »"' Lx-ilj «lSLi^o «4_uj>JI » (j^J (<sJ lil (jSLIj 

I Jl^*- 3j— lILi jjl—Ljvi ^-11 (J 53 u (jl (jSL^-i ««Luj>ijI o i>jLjfc (jL^ i -O-^l (_^lj_«Li 

4_jLi-o^i 1 aSJ^. f$J9l dJJ lI^j ^_^ -^>P' t^H 3 '^?-*' (J-* t^P 3 ^?-*- 1 L^i-^L>> * iLt^aj ^^>- 

J^vlj jjj J 2j '"' 2j 1 LLa Ljola-j (_k3jjj «4_uj>JI » (jl l _ r xj^As^ . 43LptJ (_gjijjj 
CjjJ^I /_3 4_LjLSJI (( 4_Llj>J I » i'iiii n" ScjJl>- I jLa 1 La a> y u . y • 33 1 a a j.i-1 

L^J3» 1 L^a Cjj_« ( 1 1 1 nl /cJ 1j_Li>. (J^^i 1 ((«LLjj>J1 )) (jSJj *^_7-^ tj^ Lj ^"' 3 J ' 

(Jj-iLcoij ij«_<jiIj jLoJ (_j-3 <"' j j "i" Lg-3J a- j (_y3 L^jl Jj La 5jj£ ^^^ I Laj| 
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cLl?UI &ju^jj»g &-1P9J9J-JI Sj9jJI (Jj9 jjgjjSuJIg A^>lgJI ojaJI 

« jjJL&» 5j^-laji _i i n-r^ .... IjiSL&j 3jjji£. (JLt>.| j-j^. ^>^II c> 3 'j- 'r 1 l3i>r!-^' 

««LLjj>j1 )> j1^_xIdI (3j-^ jLm^ 3 ' ct^ '"' ' ' ' ""* ^""-^Ji ^H^- *JJ ««\_Ljj>JI» jUs 

4_Lj_»_a LI ^« (J-i«3 LjJSJj i(j-uL<JI «L>-J (_j^- ^-^^J 7 r -J Je-< ' a IjufcJ SijLill 
I j"al Jgj (j-mlj Lui^LSj . CjJi^JI pJ^J *l j ' m IJ i(j-aj-!l (J-oLc Jal a ■ u] (JILo 
. 3j_uS (Jl_L>-i j-^- jlj-cis il j i""i u LoJlJI^. (Jjlstlll ^1 
La LjJLc. fi^i^ cdJii ,jj ,^"11 | jui ■* j'a jjjLlII <_Ac.I (_ T i^- j_i i mil (j-oj 
ijj^tj I i i n I j i u.}ur>-l jo-A ;j* Jl <^t I j^ i V^3 ^ol jj i^aJI jl (_^c d 'Jj ' ""_' 
i\ <\\ r (, j" Jl liLljJ 3j*_luj i 3_JjiJjji^^U I 3-<iJ3 Jix-i jVj'n nVl I J-& (Jil<i3 
j_ol (j-ojJI J-^£. JiJ-«Ji,l jj LaJI (jl : LfcJuLa 45isL>- 4j*-uj ^1 jJ^^-uS iLt>-l 
jjjjLlS Ij-j I "<* jJtJJ il Ju>-lj (J;L>- (_5^ CjJLxj (_£J-1I jj JaJI (jL«i «bl_Ju t^Ji n 

. 4jLuIj jLajJI 

^5jh* L*$i&H AMft^l^wJI 6j$ill JA 

iSjj n sL^-jJlJ «1_l>-^J^-lJI S^jjiII Cjj^Lsj jl Jju dUij 1 1 J "' *_;.''■",' Si La a. 
,tA lJ ' .! j rt "V.! ' ^^ 'J * J rtl " 'J J ' '"*" O (j^il LblSLal (_^ tc_la-^I (_^>- 

(jjjAJJ (_J3 l_i_Ull i n" JlS r-jLx-i 7-^pJsJ sLl^-^I <Ac ( _ T 3 Sj-jjS (jjjLia. ^-«JJ 
Li_i_u_a_i| 3-j^j LLlSLol ^Jj 4j^ null [J& Lcjji-^j I * ■ ..AiV cUjlsIj ^i^l 3jJij 
jl (j£w4J ijJ^ " mi a -n ^Al jjjjL-uLS i-dj j » -^ ' * JLoS i(-fJ^tj_aj w JJ " jLliilx-l 
cLmAj i>L>o jl jLjijVI oL>o ( _ T jj^itlII (jLjijVI (Jj^ (jA (JiSj 
(—SJl^j (jjj i ii*I1j Jl>-I^j1 jjJLJl j^?t_a j^S" t n (_ 7 HJ1 iLiJv^Ja.LjJ 1 Sj^ILlI jl 
plj-caJI Cd-Laj (_yJlj i jl in tVI (jJaljj ' a_iSi^ ^1 jil L^aljuil ^IO£. ^^3 

jLjjijVI \j U 1 1 L-i-iSLtl x_«i . 43li ,j£. jjxjuil JjL=j Loj-i^: jLuJii! mJ jli^I 

pUII yt • ' aJ (_3jjj/ jLcujVI (J5^i lS 1 -^' p * I JjS<"ll j_jJ^jJI i— *jS_pJI (j£. 

dl! j£j i jLtujVI ( _ T a jj^SLij (jj JJI »l oUII 3 jal^lo SjijLa (j^-^J^ijJI j-iSLolllj 
(j£, ' a liiSJl 4_lLi£. (^ ij'3i Xj^J jLtuj V u jj i"j_' (j-«-« C u *>i £ - w 3 ** ^ ' "- ^ 
tLuj^so Sj^Iij j-iSLaj 4-2j^ia aIjcJcILjiI j>JUk sLcv^J^lJI 3jj5JI Jixjjuj .sLilal^j 
(J^l i ii U (JjLHj i «Lj_Lo LjJ I ^ j fl i ulflJI j jS i-i"i 1 1 iGj^Ja (j^ ' fllgiej t_!^JLj/LS 
J T~ (jl ,Jj i Jl^jJI 4ibjL»- 2 ajj LaJI ojufc i". i njlj t^l i n'tVI JL>J,Lj 3j-oL>JI 
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3j_AU3 Jij-».j-3 i«LujjjxjJI 2_^ ka-lJI j-jSLalll 4-2jjiaJ Lx-uiojj j^jJ OiSL)'- 5 
Ajv^j Sj^jILo Cillaa.^ a (j-a <jJJjl-} «L3^c Lo nJjj-uSLII «L3^c j_al jjU'tl 
ijSJli I jj i a3 *_u3jj 'JJ C-)jJl>- 'Lj-flJJ TV-^' l^ 1 -^' J-* iJiSu'- 5 tl>^ '(* 

CxScjuo] 4_l>- jJj-lJ I 3jj5-!l «CL*jjI (_gjjl <_j^Lj/2| I JJb (JILo t/_*.ulaj| ^LojjVI 
Ai_«_La_)l (j-C I a I j se " V L&j_jj^>oj d-j-il i u tVI SLljsJI J.C 3j_3j-U *lj^l 
CjJljso La lj_u£j ijjj_lL! 4_Lal£L!l i^LLaJI jjjj L$JI i(JLca *»lj '"" 'j aLuAllj 

(_yJI (_g.sj3 j>JLAj iS jjJl»- cjIj_l>-j i_jjL>o ^1 (_£.sj3 i L#j (j^'ll (3^-*j ^ Ij^Jl 

, L^j J j Till <jS_aj V jLii ^j.* ^^3-* 

t3jJL*_a (_£j^*.| diLuj^vj td)LLuj)j_dlj 4 «L_JL>iJ 1 Sljj ^a^_a->- * *ri^>J 7" J ' <\$^J 

iLc Laj_» (j\ o ifrl i n j i " d j c m j 9 3Ljj>j1 /cJLc ^Jj »>»a ^j) ( J_4jj>J,1 [ j-« jjjtj*-) 
^^jjj^sJI <_j-pjjJI till j£j «GJjJjSJ dj^sLiJI '"" fl-uaJI (&4^ ( _ t 3- ( jjiLlSJII ^j aAjjj 
^Lj-ijLj-iL-LjIjj Cjlj-jJuJ «L?c_uj Lul o i n-*. jj l^" ^jl i n iVI ^j) ?r j-a- i<i .dpi u^J 
tbLukll I gULal ' ajjIA i-,~- . flj^Sj jl ."-^m 1 1-. Jajju c I 2 Al (jl i ■■ ' »l 2 SLJ (jSJ 
• x^ajlj t «Lt_j_LLiJl ^j ^ j i -~> -»■ t UjJiaj «L^>-j^ ^j ill (^J^ 6 - 1 tj'- t - uj *' L)^ w '^* rt Lt" 1 

CjJlscj La y-l JaJl CjjLS I Jufc LbLo CjuLc (j-a sLujijjj SjLc (jLa Lufc <j-aj 
lj7 llua £j\ j <t3jj<-<4£ (Jj ii^ii m-!c^ «Gli Jl»- (^ q iuJ j_i-3L«J,l sLp-'i/l jsJLc (^ 
^Ll^-^I A3U tcjj-oI (jl Jju <ijLAij=-ojcijJji^JI (jLjiJ^LI 4j i nilu sLlIIjlAJI (_Jj^ 

j^a 5-LH-uiaJI ^ J U II LXjO (jLaiJ^LI A J 1 nilu Lo^C Juiij SjjIiL^O ^^"1 (.yj-*- 

^^JLlI CjL^e-ial (_j-J-»- (jl 1 n )VI i-LJj 1 1 11 dJLIjij i4jb LaJI (^j^iJej (JjLt^o f*^j 
La Ij-u^-^iila LjjjSLJL? q\ 1 n'tVlj iS^Lc Cjli julL JJljJ CjLcjL? ^jlr ^J^o 
jjJj J^ (JjI 1 11I, I ojui (j^. CjuLvVIj i ^j mi j 1 1 (jjLdl («^3 i_r^' (j-° (* •^X'' 1 ' ""' 
/a_ki_t_a » j lali ■ ■■ 1 l_a_a j^iSI i3j-*IiLj_a 4_2jj-LiJ /a^jL*_aIL?e_a ^^^JLcj j i ii ill i _ T l^. 
4j^sL>-j 4-l«-ulL3JI j»jJ-«-!I cUaLujj 4jt;uJaj| (J^. flj Laj 1 "II ^^H 3 Ct^ dljjj4'jil 

ij\Juo ,j,^~~ '"" {j^& <( i _ 7 _Ljj>JI ?r i n illj)) * )L>o 21I ( J_jL_ujj ^ a I *" I, I CjIj_ujuj1 l£JJj 

Ll>-jJjJSj jl M-l^-jJj^lJI Ll>-jJjJSIlI! f_j tj 1 n_l La pljijl (j-a jjfc L<jj) tiJJj j_lCj 
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La (Jj-»- J J lo-J ZjuLt3\-xX\ LLaLl (_5-3 liaJji^JI 

5j I ' ^ a* <V__t— x_» i _ T J3 4_jjJl>- Cjl^_iij ^j.* ^ JL3CJ ( " La 

(ji_j 3 m o Ja (jil (_3-4-^ i Lgi£ «oLp- (j^jjjIj (jLcuJ^I 

ipjjJIj «L*-LiLaJI /yi ' allLJeJ 3jjL*-a flj I 1 ia a. (JJLJtJ 
(_yJ-ll 3 j I 1 a ~- 1 1 (j-C n^ii n-tt.3 /o£L)lj 2_>.jjJI (^ V 
(jj a 1 <ij £g rur-il^Jl (jl (_ji>- '(*3^1' (j-' 3 " (*JL«j| L$J3^c 
J^j>_i La S)l iga-a- )) L$_!l_i 3j>j-CjJ,I Oj I 1 a ■*- 1 1 dJLLj 

4-£. Li ' "1 1 1 _Li-j La CjL*-«ijc-a ( _ T 3 J_a-r M 'i 1 n « 2 c I * ' a 1 1 

. Socieles post-industrielles 
jj j la (j-^'j lS 1 -^' 3-j_c Lla-aJ I SjjJLlI j •* r- 

■ 4-JlqinfjJI 

4-lISjjI a 4-La- l tJ 1 3j^!Ul ) '^<- a 
4jnUll SjjIlII •» I La 1 a a (JL>ol ^^3 J la-dll J5JUJ 

^ , „ , „j-a o»l J.C. Benaki^LJ! ^1 3_o- > | > &l!lj 
(ji_jLl^ (_^-!_coj «Science of science p I » II /s_Lc» 
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4_Lo uLx-i! dlli (j^J '"tL^*" ^W r^^c < t''~5 '(SiJ^'j (sl*JI (_)L&» ijjjjj ■~" n 
Cjlj^Laj I J ^alj" ijjLcujiU 4jJU,I SLpJI jjjljj/I /^ IjJaj 4iSL& CjIj_l»j (ju 
CjIj_jJLLII i 1 1 I " (jLi jjCVTtl (_yic ( _ > iije ; j Lx-a i Ll^-jJjJSuIIj joJjJI (_y3 4-*jIj 
<Uc I LuaJI 3jji!l jL^>! <LajLu ^^3 JjLxjj JJJ^>- (— a3^o aLoI !*»■>■" .-iljjU'tlj 
l_f_jJ3 (jLLa-J l _ r ^ SJljJl^- j<s_LjkLio jj-a Ij La.) i •■ La sLjl-uj uLl>-I I j i>.al u Jj 

r-LLi^l /j I c i — i J uc I j i(ji_i^£ ^^Jlj^v JlJ_o ^ j c 1 1 1 a II Sjjj-M CjjJj 
J-«-»-J CjWI (j_o 2 ^ j la ' a J? CjWI a! JlJ-'h ul L^aljJSj ij_u£L!l ^r-\\ ,^\\ 
SjLujiJI 3^>LkjVI C^jL? j<u ■ La <& Lajjjji aKjvIj I j La j ■ "^ ^^ic 3±oL»JI Jul! 

^_t2jj L^jL«^2_«j d ^r> \ j ,^.ti 3j^!lJ1 jLLs! roJa^o cji Jlj ^j! Ll>.^jj_ouI1j ^UU 

: JJ-ol 3ji£. /^ j, \ •>" 3JjJl>- «Lj-b L#Jl£_a 

• (_yj! jJ! "j 3 La ^ i«GLcjj^3j^ ct^J itLuVIj (J-«-«J! (JjLj/j /^ * 
-( jj2J! diij yjj (jLuJ^! 3Jl£La ^j SjjJl^J! 3-o.Lu^I (_jj2J! ^ * 

(_gjJ! «4l4j'^!)) IjUo j! LaoJl (jr^-i i«GLojJLoj ( _j£jLojjj'^I ij-jj,! /_i * 

3J>U ^yii-ljJI ^1 JJI uJj^tu!! ^ ^ t « C y berne ti que 3_ulj_txJI» ^ ^^x^ 

^rj , >. . 1 1 jjLlS_!LS (J-<uij 3JVI (jl (_jucl (j i&i Ul (JJ(-flJ! 4 i miJ Lo (Jj^Ja (jx. 
(_L>-!j_a ^^1 ("ill a j jJs sLlSjLojjj il oJLA (j! (_j^>- • »lj i ".< «!jj-u (juuJ^LI 

(±ujtj «Computers» S-uj^pSHVI uil i ( nL>JI (j^ i±JL\!l (Jj^JI jj3^.' 5-a J <i" a 

(jjj I jj Lta-se^aj ij_<il_jji,! r-LLiVI 4l»-j_o ,j^ LajJ^t^ ^LtujVI jjj ^^tiisi 
(_^>-^i jjSu! ! ^ui^ajeullj (- oUll (±*^e_JI (_L^vlj^ ( _ T 3 (_gi r-LiiV! (_Ll2 La (Jjvlj.a 

i\l ^.11 AuLaJuJIj 
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SjjoUmJI 6^ualaJI SjcpJI i_jI?j ^ 6JL?j 

(j_o j-l£i J^L»3 4-g.j i nt j-«-b (_g JJ! :Chimitisation ^jL^jiJI rljjVl * 

3_Ljj^pJI 3_<JLlLWjJI jljJJ ^-LHJl 3 Ltaj ^^3 aJl21II 3j*_iij 2 .j .Ull ^^3 3j^vjJ,l 
3-ilaijLiojSLll oLc I ''^11 ^j i3_jS_ujjj>LJI jIjJ.1 ^j Syntheliques 
.J^olII fQ_Lc oL>ol ^ySj iLuL^JI oL>oV1 ^ Ja Jdl j_<_iSJ1 ^aJUIl * 

:«4_l>.jJ^_u 3jj3» a^jjI LuLLc {j^S 

.^LuJ^fl ^jJ 3_ulj^JI (_Lo!^jiJI ^Jx. j_utl!Li (jyi^tli * 

. 3-loL>. jJtlj j-LojJ! Jx Sj^^LlajSJI CjUtJ^I ^j * 

. jj^3 Loj^Jlc 

(2yUg.Li ual] JljJIjJ.1 (jjjJitjjj * 

.j^jJI 3JLUI cjUtjl ^j * 

SLpJI S.jLc.1 3JjUe-oj 4jLxj) Jju (jLcuJ^U SLpJI S.iLc.1 (^Ij' . 4j- i ii't^/l pjj 

La jl Freeying Program (±xiL>JI J-j>jj p J>-^" o- 3 La£ njjji-i Sj^ <S"it-U 

7cJI . ...«Ettinger» jjaJjj! tj-oLJjjj <-2>*j 



Revolution Liologique AmA$J$mJI 5j^mJ( J^l>» 

JjLaj /oJLc jjkj .Biologie moleculaire 3_l1j_)^JI SLpJI /oJLc 31>-j^-l 
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(j-\-UUJjjill CjUejI (j-aj ''L'^ «LlL>- jJLca I ^1 4ja (_gj <>-»tl (jjLCll ^^3 2jj_pJ| 

i4_lL>JI yi Z ivjju^gj I i—xjil^ll! (jJ! ?(_gj^>JI (j-° IjISIjI <jjjJI (j-^-jSLlaj^JIj 

LiJ 7-LjI c^p- genes CjI_Llj>JI Ij a .^."O (jjj-ll SjIjjJI »l olr liiLsej] (j-oj 

4_u-uL-u2l SLpJI CjLJV iSLpJI jsi^. T^jju (jfl 2j-o (Jj^J Lr^i)^?^' j; ' JtAJJl 

.4_lJuj>JI Cj La j utXI «L<t>.jjj (JL2jjV |C) jj iaj I /_jLi^jSJ| (JjjLSJI 2_3j_«_a 

•.Biologie cellulaire 3jj_L>JI SLl^JI p I r 3-U-j-o <_yA 3-uliJI 3JL.jJ.t-2 

I ijajf J mi") (Jj 1 1 j . ..A'i Lj^LsJI (Ji-I J CjlJ3^L»JI 4jj/IjJ (_yi^. J ' -^"' 23 V ( _ T J*J 

U^LiJI (jl lilli (jAjUJ Lg-JaJU U^L>JI (j-U CjLS^LjlII 4-i-uIj.} sLujiLji! el A , ,-, lj 

jJ^Lu Jjjjlo jj^- Q^* ' * J '^* ? J ' ^"' ' -^! t^> ' 'i *2 I (J^-l.} « L*_<iIi^s-« » ^S mi" 

1 'I mi Vj . LOL>JI y-jJa 1 " (J^. 4cjj^5jJ,I o^ jS" 1 .it, I L^jju (_ylll ciiljLJuV! 
L^jLljv J^Li- Lj^L>JI (j-\_i jjj3 (_ 7 ^Jt 3l£L>JU ji (idjjjLv'i/l » j-& ■" j' a (jl 
,-iVI .v.Vlj i Lj^L>JI [j-u i_a^ii>- VI «LjJI j j • ■■■-'"I (_gjjjjio j_ol (( gLLioTi^J, 1 » 
jL^jsJI 1 LSI toj I 2 olalXI Mecanismes cIjLJVIj i|_£J-U 2 Ljj La II S-j^JLi-JI 
i_£j-i L«-S 3_j^JL>J| Lls-^J^lJI (_g.}jjj i2_cLm jl_^>.j i^j^j^JIj i ( _ T jj^aj>JI 

" I gJl ±2j 1 ulj cjL5jjj>JI (_LLi» (_yjkj 'cO^' ^- a '-* CjLal liuSl ^1 

3-t^LajJI - laJI JJjJI /sJx. : (JT ji :3_p.^J^jJ| Sjjill ^ 3JJHII 5Jl»-jJ,I-3 
Lj^L>JI Ji-b i-'VI . v>VI j^Jci j , ,-.", 2j V LL& tix^tjJI -.Neuro Endocrinologie 

[« j b> ' jj , ^j '— » \ «_a I j i a » J -I < >» «~ V I i"<VI .^»"l j^JI cdJj ^JLtb ,Jj i I j Luj 

^L^>>JI jjjla (> L>UJI jr^j aJjLHI cjljLi^U ^KJ! ^UiUI J^l&j 
Cybernetique ^ijiu j-ujjJI /<si«J 2 < m'i ^IjjjjJI cjLxJaJll 2 njl^^-i (»>Sj ^^lll 
^j ^" ^yilt Hypophyse 2_oLjtIIIj «Hypotalamus ^..j ^Vl"j .^ gj|» 2 lijk^jj 
^j ,^.ll ^ISLLI '(_j-Jlj .' ' "11 (OjJi-uJI (jLa dlljllj (i 1j"i i n^jjVl JLjLS)) 2 fl^IojJ 
.4_uj-iU(Jl ■" i a II JjJLlI /si^. CjLajl (j£. /o^vLJI aL«JI pjjlojj,! J'v i"i_) 
La jl (icLulj^JI «L<jiJlJl^JI)) 3jj3 /_A iLL^-^J^ijJ I Sjjiil «UljIjJI 4j^-jJ,l-4 
q a j S ' 1 1 (_gj|jjJI ( _ t jJjJI (_pa a->JI Ll»-^JjJSj (_gl '. D.N.ALl^v^JjjSj '•(_, o ' "_' 
L^-ISJ a i «1_ljv jJ^lJ I 3jj5-!l ij^^'j- < ^ j J l:v i 4JL->-jJ,I ojui jjH»j . {j - ^ i nSj^l 
3JjJlj>JI 2j^>J| Lx»-^JjjSJlJI oJLAj i«LxJjl1I (jui_2^litil SjIjIj 2_ujL>. L&jiiSI 
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SjjoUmJI 6^ualaJI SjcpJI i_jI?j ^ 6JL?j 

Ja-lj-U J5L>. S-iJ^SLU SjjLiJIj 4-uj)^>JI i2j}J-£:Ul]l 3-==-ojJ Sjl^l LJ t^uj 
Ij_ljLj SLpJI ( _ T 3 ^pjj (jl 4-olj^JI 4-<-uJiJl$JI (J^L>- (j-a jaiaJI » jU" , ,.^ 

1859 aLc (^ Iju jJs «Ll^^I (<s_L«J lIoj^JI j i^tll (jl^JJLi j_iJj>. 
(corigine des especes *• IjjV! J_coi» «uL£ "oiSj'- 5 jJjL""3» '^ < ii_JT Lajj^. 

Jl^vj_o ijj_o JjI CiJag I ^ylll *L2jjV!j Evolution jj taqll SjjtV, «U3 j»J^J 

^1 CjLa^Li*. VI eJJt Ij-CJ 1 1 J '"* ' aloacj 4j^D_^ilo CjLcjIS (j-o LJ^>- o-^J^I 
(_gjd! uLxjil (jl (jJJjl-i J-^^-'j ioLlLo juIaaJ iJjjJL>- 'Llaj i oJ CjIj_ujlj (O^l^p 
O*-. sLiloj-aVlojl c_iLjtjjVI IjLla I j a£Lse-i jISCjIj-liuJI eJJt 4_j£ CjjLji 

jL£ I o K (jjLSLII (jl j_jjjuj 4J3L11I (J^. J^Uj (_$ JJI «Laselection naturelle 

l_£ JJI J mill jlj I <iK <Glu Jaj^AI Sjj^iilLi i_oj£LjJI ^yk: SjJlSj 4sLlI jZ£] 
>l i n't jJ^VI Jji «Ua Lj^fcjj j-*£: (jJI SLpJI ijic J-iLoJI J-cui!l di!i i«Ll5clJJ 
3jI_j-C ( _ t j* SjaisLsJI SLpJI plj-ll (_p (jl -(jijjl-i J-^y '''j-^.J- ^ "^vj *^ 
(jujSLb jn i Mj'tjJI L^.j^3j L^Lu i4 ajio^ 4_uL23jl SJjlc 3^x_cuj pjij-3 (j£, 
(_J3 J ill 3 jJs (j^jljl-i (j-^-J '4 *.; **• ' " '*-'- jl J^"- (JJ-iij-iLl 4jDLji plj-il (j-o 
1859 aLc (jl jLiUcLj ((^^jLjLiLaJI .- I flla LaVI)) i—iUtHJVI 3-iL»£ Sji-ij^ 7-Liajl 
ii la j i a 1 1 J «U L^-iJ ui "-j^a-y <jJ^ ij^ (jl J 1 -^ 3 ^' lS'- ,l " ^'j>" C^ r i*^ d^ ^ 
cl_j_L<i_«J «L?e_Lj_i j_A jj loll II jl £y£, »_^.l^_jjl (jjlS (j-ij)jl-i <: L»-« ) la-uo I l_4-^ 

^^.tLJI -- lAU.^ VI 
i _ T Jv jJ^_uJ 1 ^3l£JlJ1 jJLl (Jj*- j^c_i Sj-iji 3jli^ Jji l1uJl>- 1830 aLc i _ T b 

,j_« ^jj^JIj Sji>->JL! tj*^-*-^'- 1 lO -1 ijr** f Q -'- a:v ci^ o' Cr-^^ 1 'SLiseU 4_u_uL_u^(l 
4jr J^ ^ i n "^ ,jS jji '.^j-^-J-J dj-tls Cj1j_u_u JutJJ . U^L>J1 (JAJ^Li (j-* 3x.j_<iJ?c_a 
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lj_La 'J '"■*" X_<_uQj1 jjJLjl JJ>-\j] {jyS^ . (jjlSjl jjJjSj fdj (_p>- ^-«Lu3j ^_4_ijJ 

^j^ -»■ djj 4_j^>J1 ^- , nil! jIJlCi jJjL-uJJ ^_&L>JU p^ o '^" (_7~^ J~±P CF ' "* > ° 

^j—Sj I j jI ~'j Si "j 2 j I j-JI Sl_5 j 3_i^Li.j (Les organelles de la cellule 

(_g^L>JI ->! lilSjVI (JjU^ j La ui " ^^jJ! «Les chromas omes .-.l_.i_..^tl dL^UjIL 
Jl_Jjj ^^3 I j j r n dlli (jl^J i ' " ' lj « • ' a 1 1 J-JJJJ (j-3 j o"i i nit al tVi'iVI (j^oQj 

(JjlJLo) i^ju Ir 3-jIj>!I (<si«J 3-lJjJI i^ljjJI cjjJj 1865 aLc ^ 

<icjx^=-a 4 1 1 .it ^1 (J-2-!j (2>JIj ijj (j! "-i-L!! jjl 7c i*aj|j i3 JjJljsJI (JLl^-^I (_yi^. 
^ a ua -iJ-^=-J «(j^» J£j i(genes Cj1_L>JI) 51 q mil 4-jjlj^JI CjIJl>-^JI j-o 

<jii1_uj>JI (_,J Lijv L> LojSLx-o oj^ (2>SLSLLJ ^Luj-VI j j la 1 1 jLa I JJ iS^ila 
^Lit^jVi ^ (jjjjb 2 jj La ; I liLSJl LdJj (jLSj .^IjjVI <lJI L^iSJ ^pJ! 
t-al, A"<l (jJJ a-aL^VL, JjuLo ^Li^l ju_£.l 1900 ^Lc ^j - «nUH 

(<s_<j/l Lg-tic (jXLal «CjI_Llj>JI» (_^ L$jjJl»- tjS^Q-i «L<uljj 4x>-Llo CjIj_uju 

2 a '^ II (^ JtH-*-' ^'J'J^- ct^I L5ApJ Mutations i2jl«L*ij-aVI jl .-.K *Utl 

I_gj " i n U (_,l<^ .SLpJI •" j^t 4 j i ii ilu j^uS aJi2j CjJL>- t(jj i ii U, sLjejjjj 
jji gene mutation £j\ 'mtII ^ SI a: a II j^illl jl -j-p-«J jl o^Lxj .^j t^'.tl 
■jj La II 2 j I i c 'j a-; ^JJI ijJjj>J,l i^^j-^J^^lJI JjjLJciLI (- i in'ijJI jjj-all 

Jxjso (_ylll cjLuISLII «Ja!^!l ^pi i_ <ATl'ij LxJl ^»_._.Ull --I aU ,^VI ^f ^cl^jjj 

4_l>-^Li-3J 4^Ll! /- La «j (_ylll CjLujsJI Jj9 ^'^ ■— 'WrAP J' '*'^' Jl ^ '— '"-SJ*" 
Lj|j_a ^1 3JjljjJI /n I f ^jf J S-3 ! Utll (JjlxJLl ^pc La! ' '"^'^ j" 1 ^' 
Cjul^pJIj CjuLlIII ja 5jLl«va fljjl r-LiJl (jSLol-:4x.lj^JI ^ix-a l _ r a2 i ^ i la c 
<_3j_tlJI ^jf-tt-iiaJI JLa-o ^J .3_JLtJI 4jjL^j^V| 3^j2J| oli SLajVl 
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jJLj »"' (_ylll t<Lt3e-u-aXlj sLlo^Li-uVI i4_ujjJI Lil ajtJI (j-^-ij ijijj'- 5 '"'I I 31ai a 
^Jj_>. pj_uDj_a J-Aj i^jL-uJ 2(1 ? < if-> m£ jJl ^_A cUJl (j-ojJJ /. *^ .Ull f \ <*>U. ,^VI 

i-SJl^JI «Eugenics J i n ill ^ hi-sj» plr al o i ul (_gj mm II jjL£<11 L^oLijj TJjJaj 
nC,\ i~ni\\ (jj_^>JLI (^ ^jajialS jjjijilll ji (J^LitjVI (_3L2jI /_k: i '^*"'\' V 4_lo 

/. * c I 1 4 1 1 ii 1, 1 (JLl>.^U 4-j^SLflJlj 4jo i n-»JI CjI flj^aJI (j^-"^><-> (_j-ll eljJiJJ Jj 
(jJI J mill jrt-uLjt^J SjJljJjjJI J-alj^JI (_, * . n"t (^11 4-ulj>ll Cjlrti^tl £)T 

. ■ ^""V ^ I ^Z-^j^yz ^>-Jj-^J ^j n ( nt <_y^ LijLui^l ( 4J%J 1 1 J^l^ *1 I J^l^ doLaj>JI 

aj-LlJI diio «Ujl>- ^1 5jIj>!I foi^. ^JJlJ ^ (CjIaj«JI 7-L=tiII Mj.it jJLlj 
^t £^_A^>. «Ulj_lLd (^A-li ^l^L? ' 'i + H (j^-^Jl (j-* u3* ' I— d-LaJul ^^JS iLL^^J^-cJl 
aLcuJLiI *_« «L«L(ji2j1j i/c_tuj>J1 <j£. <Gl -^ La j^pajJa 4_lo_& ji (((j"\^jl » CJU^SLa 
CjI m"h nllj Cji mi ho-kJI i_^>- J3-°2 I a Ju* i ^ iSuSj j«Jj . 4_ti^Li. ("ilh Jl3 4_J_>J I 
I rt i.nj Jjlj 'ij-ijj'- 5 *^L> la > JJ (j la ij- <*!-£■ S-jLo jju mJI i(jjJi!l I Jui £yl 
4 I'C i"i a ,_)_>. ( _ 3 _3 JUJ ill II j_Li-Qll i _u in ^JJUJ . .((JjaLo)) 4Ja i ul aj (juaij 

LLj_Ju » LaS jlJ3 (^SLj /<sJ iJiti! Sj^im ^LuijSLII -j a jl ^1 gene> ^>JI» 

(jj^JI SjL^J (_yl»- i J<i"«ll (jL^j . Jjtlaj (jjjljl^ (j-«j Lt^ 'l-*-^ 1 ^-* £ ' 'j-^ ^^^ 

■ > l*Mi" ^ i m LlJ I 

3jj>JI Lj^U-J! (Ji.|j ^ L^j^lcLij jjjj iSLpti! 5j^o sLuij^dilLL* j! 

(_al m'i^I (^jSLI iiiJI jJlijjji>J,l JjLji^JIj I j ,^^-'a £j£, (jajSlx»jSLll jjajuj i ' La ai3 
3j_j_«^i. Lj^Li- fljl uac sIjTl>-I jjl-^ 1 '897 (j_Li-j_i Jjljjl) (^JliYl /oJUJI 
ij^itlll 3-J t~ ill Jl»-I ^jlr 4jjLjjijS1II Cj^LcLiLtl JLcl i n"t «Luil ^Ir 3j>j>JI 
e^Li^VI liili^l^. Enzymes CjLujjVl jljjUiJI : LaU^I^I jl^ll tiiJj 
CjIjJjjJI J^litS .Biochimie Sj^pJI ^LuijSLILi i_aj^j>Ji,l ^Lp.'i/I /si^. SjIjj 

SjjLuijSLII cj>lc:LiUI i_J£f 

CjljjJI (j— a SjLjJl^- 5-Jj I -»- CjLJ^SLa l-^jSjS1j ^j a " Je J : (J_jV1 t-J-'i—tl 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

.«Lj-lJI (j-° eUadjUU CjLjj^sJIj 

2al t-tl oj^j ^ i "jSyll j. t <^>1 1 ^^jfc (j "1 Millj . 4j-l±1I 
A i i ii i t L-J SJl^vIj jj-SLj jLSLj -L-uLm-iSJ] Cj^LcLm j<uil jl (JV^ -*-2Jj 

SjjLSJ! ol_ijl£LII &u ! jl»- Ij^j£ j^ l?jJ' 3>^"^ iSLpJI JK A? j-j-*^J 

ilLuxis 3j'^ Aj^J L^\ f-^Ji 'Sj^LSJI _>££■ tULul^-Jlj ' (j JJ ' a II (JjiL<4jJ! (_jJ^- 

(jl i<>Li^LJI (_5?j ^j ,3jL>JI sLajSU ^ JqjiJI 4-ujSLII 3-LjJI ^ !jl>. 

jjfc CjLs^liJ,! *_ujj>J (Jj-a^l 3Jl>-^j ) clljH (_ t jJI (IriJL)'- 5 ^Jv' ^ f*- 1 C^- 5 (*-*' 
'•J-&J 'tlhL> mhII OJ-^' (_t^ ^J5tP^' «Ll*t^-!I Ly" 1 V^tH lS^' 0-"J^-" ^JJi 
. L^jLpJ sLuLlajSLII t-j-JL-u^l u-ojij Lu^-23 Jiitjj CjLSjL>JU *-j-<»->- (jl * 

Ji£.LcuJ (jU(-0 «(<UJ-ll» (J£. Jla1*J U^L>JI ( _ t 3 (_gjl_UljS (_J£.L<2J (_p (jlj * 

J-C Jl-hJLh-J 3Llj>JI i_xjJLjii jji^>- ( _ 7 JtiisL3 o!jj-u OJ- 5 o^^J (_j£.Lflj]l ! J-fli 

-»■ ,Vilj ( I 926 4_a-u j-Lojj-u j^L>.) (_g Jj (_,i^. ^jLiiJI 4_uiLo I'.ii mmSI * 

I frijatj (jlj i u^Ljtil SJjSJJ «LjJSJI SjUtl (j-9 *>rhP " .' '" ' (J^ '""' '- J '-^H3>^ M^l 

. ;,^~j%\ -^tl ^i i >• ,-,r,K\ u 1940 3J_^ «ajjLj jljj! » (j^J i4^Ll4jSL)I 

. «Cji_ljj>j1 » A k i ul aj 

i_j_lSjJJ 4_<-»-jj (jjj^la (j-c i4_Lljla cLfl-ia jjLaJi gene «(j^^v» Ji (jl * 

. U_u*_4 LuLui-iS ^LcLu Jl^Luj L^jjJlj i>jukj i^-Lls-a «3^_u^>-)> 
.jjL<j^>JI (_^_L^3 S-iL»£ '*->->J « o Luj>J I » jl_> Tciiajl : 1944 aLc (^ * 

(j_o CjLjj^>- (j-o (JS mi" « Cj LujsJ I » jl '.oJ^Lojj ((Mjj-J^l jJ!jjj!» i a iSuSlj 
jjfc L>L>JI Sl^j (j^s DNAJI Mjl ,_>Aaj>JI I JL«> Jj^: ,j-o Jjlj .DNAJI ,jiw> 

Ji^ <Jll LujsJ Ll ^j^*ii~-M I j-tb 4^^ic S^jjla (jSj i 1868 aLc «j mm a tlLjJiJ^3» 
,i*iLi,i^ll dj i im'ijJI CjujSHI tjjz \i Jaj ijjjJI I Jui £yl CjLb^ mhII (_^ Cjju 

:«Mjj-3l» 7C-cbj! *. L*UjjJ 

La Ii! «Lj-Lc (J m> i (jl i(J-ula «(j-L>-)) L^aSJb (_yjJI 4_JL>JI ^-j-u^J (jl * 
(J^. Mjj^>«J lS>*"' ^t!^ (j-° 3 .^t~*.,„t I 3_l5JJI DNAJI CjLjj_)^v L^J Cj^Sjj 
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. (( (j-^>J 1 » I JLfl> 

/<u jJa 4jV SLpJI *Jx: ^ ^yx^jjjJI aUJ! j^kJ J-^a : 1 953 f»Lc L»l * 

« ijljjS Q iH I II \j£ »J « 4 ^JJ I HJQ 1 J j-<l_L>. )) (J^3 (J-« « 0^-?^ ' ^ * ^ ' B *— ^' ' '"'^' ^^^ 

1 1 Jl^v (j-lljjJa (j-A-lj^*. (j-o (jjS-o TTJ-^j- < -t^>' tlv^- *jW^- DNAJ! jji * 

J i a a u cf^p. i3_lL>JI aLu2jV bl jjLL-uI tal ulSjVIj oLlLu^JI Ji-b DNAJI 
^L*£La LIj^v I -i j '■ " J£ i_,^*JL3 '^JAJ - ^ t_JjiII ^J°> (j^Lal£liI,! cjL5j_)^>J! 

(jjtxuall Ji-b DNAJI <j-o r-j.j}J,l t-Jjill j-fl> -.(jil gene <j^>JLa * 
.«Luj<-a S^jjii- (j^ij!>J ^Lujojij i—xjS^j -iJi^tJ i_£JJI j-fli gene (j\j>Jlj * 

jjLa : I j_a> ^Jl 3_al_L^VLij ijl <j_a rjjj-ll t_JjJJI <>j>£i Ji-b <jrpjij_JI 

(^ Lub Ijjjjj ii^=J LtajJta ir-jj)J.I DNAJI t_JjJ ^jL£!3 ^ i-a.al m« 

CjJlj*_j 0JJJJ IjufcJ (J^tlll DNAJI «(_£j^»- ^ La i ul^j (j\jlX\ (<uj-i2l (j-Gj^ 

ij^jtlll (SjjjiiJI) /ojjj'i/l aJlcI i nj (_£JJI ^LuijSJI J«* I alJI ^^3 Lub l>iJ-«J 

.j-iijil (^jl£L!l (^ jsjI j jjj-«3 JiijJl». ^1 ojjJlj i_£-5ii Lx-« 

i_al mi'i^I Jljj j j La plr . (3_uj_)^>JI Lls-^j-lJI) <Luj_)^>JI SLpJI /nlr 
-3J-calj^j jljilolj ijl_Lli-l) : Luk iyuJa2j ^l i_2Jl^jj DNJ r-j^jj.1 (_J^iII 
(_^oj-L^aaej (dJb^£j ^j . ,.Uj) L^oji^ ( _ 7 lll *lj^i I (^-°'^l (j '^-" a ^ I jl) «Ul>-Ij^j 
(Jj^jJI 7^juus^ji\ 343 '.t-uij-o^l jjij^yjlill (—aji^JI Lol iDNAJ^Jilj^JI jjjJI 
nj^J^j-JI S^t^P *i i> '_9-' ij -0 DNAJI Cj1_Ll>- I j".u , nljj j2>SL<ijj (_jl!l <LtdjSll 
.4jjS^j JjjLajj » I u , >." (_ 7 lll 4_Ll«J,I 3j_L4J>JI (_gl 

« JjjLo)) <_jjL>o 7^-SLlJ j mi'i (j-o 31^1^ aLc 100 jjlj (_gl 1 1965 aLc (^j * 

JoLa_u1 dc t - i iaj LiS t«L?t_iJt_uo CxjlS «lJj^£j ^jj 1 uioa» CjL>-1^1l3l jJS ^jl (j-A-JJ 
4_Lflji 7"J-^ ^3^*"^ DNAJI «Ll>-jILi (J^jj^jjJI (jJJ^-J '^-aJ^is (J^>- 1— 2j|^>J! uJ^- 
pljj^Li /j auSj Vl «LlL>JI tJL-^J -J^j^j ' a II (j-o «LJ) •»■ Jajlj . Cj I j_uiiJ I «_u-3 
CjIj_l«j>JI oJuk (j^ 4j*jjej-^JI in n ill (jl (Jj imi n-a-^ Cj I j_l«j>J I (j-a S^j^LII 
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3nl'^Jll DNAJI CjLLo. jf (j^T.SoaaVI ^Ja^jLc JLiLJJI ^ Lfc^jj ApUl 
i—ijiLv)) tcjIojI Ll&j i«LlL>JI 3Ll>- (j- 41a*J (_gl ( _ T 3 4 nl~-W_a CjLvjJj (J-«J(J 
(JJlj_o (_3 p-SL^tTi-II 'Lj-ip ■" j*l jLU^I tcjIojj :4jjJij 1961 «jj_i^o (jJLvj 
<_Jj_UI (Jj-la Ji «(j-L^-» ij-^ 't'- 1 '-?-^ < ^' '^^v '^ ^ Sj «JJ iCjLujsJI ?-Ijj>-I 
JjJs Jl^j-J '*-<-J-«- a Sj-i-ii. (j-Gj^j OdJ^ - sjL;e i lS 1 -^' DNA_II (j_a r-jjjj.1 
(jj£j operator = operateur liJj^JU ^ <i . uj ^Ju^aJI Ji»|j DNAJI jjji j^aal 

Jl^*.| /. 1 C <»£j^J>J,1 1 JLA (j^S_JJ «JJLJ>Jj (j^J>J 1 D^-UJtJ (JJula f^jla '" d "o tj rt 

. I -s- j j A ^ cdj^>JLl (jLi '- 1 ! *1 U^^' Tj "*■_' Vj Vj ^ ^ ^ j L>-jiLa : (jiAj aj 

• oUlIu 1(j «i i n j (_g JJI ,_>^>L>JI (yujij-A\ «(_gjjaj «L>.LojJ! j^a (_dj^>JJ (JA2jj 
3-lL>JI ^ 3_Ll«js Sj-J-ai- l?' 3j^ £jf * i ajj lilli (jjjj . Repressure Repressar 
(_gjj| «(j^>JI)) ^^a t_dj^>JJ JjiS (j^ «_oLUI jlj I oK'q . «_oL2JLi L&Jx a^j*^ 
r-LLiI 4*h i nt (_Loj i^LlIuj «(j\j>J!» IjUfc "i^-j-i <"<1^ i3j_l«j>J! (jJjSi -iJ^=J 

S.uaLa'^l ,UjUA.tl ^SjSLJI 3j_uSL)I C&K *ill u-A, L« JjS^j^jJjjJ! Sjjill 
j_aj j-Cl.iji ij-^J '~" * ^ U>-^-" (j-° J-i*'^ i-iiill (_y3 Sti*jJij>JI «Ll>-2! <AjJ 
(Jj^Ia (j£, Lt-iia (OJJJ i3j_u£L!l Ci^lS i"iU (j-o i_J Lj (jJiS ^1 cLscflll I 4_iiaj^JI 

OjLji (j! '.(j-A { Jj-SJ\ 2 K Mill (jSLIj 3ji>J! CjLoLuiJI (jjj 4juLHo 21iii1iii 

(_gjijej '-"-'^ *^1 l5' ' y^L>JI (_j-3 jtjj-ijj (^jijtj 3-iL»£ ' j .* **• ' * ■"" '"*' "' • "^ i^ii 
(j_a tLcj_<tj>J, I ^ ■■ a i ^ I c I j ' a (JS (_g^IL>o i Lj^LiJ I <ji_j^Lj (_Lc p i n->J I 
J*\ Mill tixjp- (j-o L gj^i-'^l (j^. Ij-fj^ La^iii-I (—atjej 3_JL>- (J^ (jLa «cjLuj>JI » 

I Jlj* (jl x_ aj .(jl i ii tVI /y3 JljSJI 4_lL>- (^C (—flJiJtJ ji i"ill «Lj!it3 ^ '" ^_ toj 1 1 J 
jjjjJaJI jjVI (j-J-»- ffl (j fli ^i IJl»-I (jLa ijla i nji Jl^£. JlIo 3>^ ^ pjjlsjj,! 
. j^uJI ?Lij| ^ aacj '"II L^jLoj-3 jl>-^i 4_lL>- j_p (J^elu L^j (_ylll 
(j-a I^K S^soLJI L Jjji.'^l Lj^LiJI (^^c. I J i u-fflj pj-c3 j! 3jii- » xlaj . ■■" (_aj^ 

9 4a- Sill »V| A^iiiJI (jjiij 

J_t2 Jlj in II |j_4 ,j^. 3_iLvVI ^ISLoVI fj& (^SLj /<sJ «Gl a^jJI 7c_l^I^1I (jj^a 
i-aji^II (jl ULLj .(jujjjJI t_cj^3j <:l TR->i ur^ DNAJI oLjj}^. jjj i_al u,~6\ 
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.(( L^JLiitjj Lj^LiJI pjJ3 jJLl» (J^. f^ 7-L«_lILj JjJijsJI (Jj^JI »l olr v jj~^ 
j_t^L«Ji,l 3l_LJ>JI (<sJLc C)^ S, *u J-J^l (J^^ J .'* ** l£>*"' ^iJrH*" *^ '~'° 

tcJ,! fn I «"tj I iuS iiilti (j^ ^liSl (J-i i(<U^La i Qj i a3 (JjjJLxjJ ."iV , >..lt j^ljVI 
S^j^_«_a *_l*3^j 4-iSjl inll 4-)La-"< < n Ji 1 ^ i n-»«j ^^l 4JL»LtaiJl 5^_u>Jl ^_i^3 Lt~*~*" 

^jJ cjI JJI <-d!j.sV. 3^"J1 Sj^LkJI iilJj S^^!! 3jLj| (^1 jil lSAW ■ »6 

SJjLjtx (jl 1 'I mi Vj S LLal 1 n-v| L^lo (jj£JO (_ylll CjLu^j>JIj CjIj jJI icjx^o 

. , I u" j , ,-. 1 . 1 1 3l_pJ| xA^. cjljj*_Lo (J^L>- (j-o ciVjl 1 n"ll ojui (_yi^ 5jL>-VI 

*> 1 <£i 1 " a *j j 1 ■-> -^ 
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£ j$*J jLil J$» 4h# 4n«I« *l jl 

j_cal_*J,l *l_L^>.'i/l p I r ^^.S -"'Ijj U'tl ^Ir 4JLlL»j 
4_<-uJlJ_Aj ^Ij^JI ' . i La 1 1 (j-o (JS Jj'-k'- 1 cr^ 4j^oL>-j 

aLjJLJI » J ^"' ' '■ J^J • 4 I <r~>\ t{~&* (J-iLS ft^flJ t£^_<_uLj 

(j-o CJjL»-i i". i ii j 1 i «L«_<jJLa_o CjLjj^jj i(jl_tujVI 
dJLLj (j-C 2 ^ I " ^- ^ j 4_Lo .^JuSl LJLc. (_yjkj i(jl i m'iV! 

sLuial L$j| liGljtxi^o jijjoij^^i!! «LtuSLiiil (JsLfuil 

»l I » II (j-O JUJjJI I (j (j -v 1 j (_ T J-!I <ljj>" 3-4Jji£. 

Sj^jiioJI 3lj-rll 4_u-uL-u2l 3JL>JI J i a a " 2j iCjjJ,! 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 



(jl t(j!i! tjj o ' a 1 ! (J_A .7 Lo^_a^?e_i SjLjJLa ^>^- i (_^>^! ^H^- J' 'ct-* 11 ^ ^ '"' 

( _ 3 -cljJ! ^^-Lii! j_j_lJLiJ! !jlj* /_ i«j liLa Sj_<Juj (jl <-_^j*j (jLcujV! j_<fca^». 

Ll9 J ' " ^rh^*-^' o' 7~J~ ^ (J-^ (*' '^-^-?' 1 ^' Ct^ ^>-^aj dJJ!i (J_A S« ill 1 m se ! t » 

(j^SLj (jl (>S-*j !iLo (jyJla idllj£ j_a^! (jl^ !il S (jLuJV! j_lc. jjt, La ^1 
iS^ljV! x^l j jl iSJsLkJ! Ja S LiLuJl 03^ o^ (jr^ >*>?^' _>* La (^t S iii! i 

(_L?_1 (<s_!Lc (j_a (Jjsl (JjSLj 2 (jl $ flj ta-j i "^ jl iSjLc j .;*•*- I jl ijLji>-V! jl 



V 4JSL!« u>j-tb^2^j J^-fl-a 4JL1 (jLcujV! ' ale I LaJ_t£. 3L-uLLI CjLuiJ JL2J 
(j-tb (jLtujV! SJjlaj tluLS LajL^j "j J i '•>" i La La -» j I tTujjt-i (jji^ f-^LhJ -*^d 

/<s^>.^j V (_g jdl j-ujwJ! (_y3 cjI uu jui'iM 3L-uLll (j£L! h^i n-g-a JjJljJ,! Jl^^J! 

i«L^3^1ia joSLalJ! ( _^ SjjJjJ! tulS (_£ JJ! CjJ^oJ! ( _^ i<£^j}\j ,.U^U^.",ll (j^j 

(jLi (jl Jl-»_i i Jl_iSLj (J£Li 4lx2j i ■■" (Cj-u^J Jii-I (jLtujVLa .jjusLiua ( _ 7 jvjJo-u 
JjJL^e-l ^ l P-! IglJ ' '-'j t(jLcu_ll£ cQa-j-lLsj . ,ajJb^2x-i J (JJ ttfjjJsj t Osjul^aJ 1 JijJLa 

l _ 7 ^-l\ cjLsjLaJi,! (o-ILu j^jj /oJLc ^Lal aj-^jj (j! (jj^ 'j-^ ^j^ (j-° LLui 

«l_a_L«J! j-jL^I (j_a 2 I o -v (j^. SjjLuo Jj-aJLi (_,_a Jlj^'i/! ^Jlj* (_L£ 
Si ^ i L^J^Ljv ^y^j i LajLjlj! jj_a a^AIj ojjj LiS LaI i ir^jx. (j^-^-^^r^!! 

ijj^Li-'il! (_ T 1^. L^jIjjjLjj iLLS-^J^iaJ! Sjjil! ili!jja_Laj (JJjijJ ^Ltja! 3jJj>ILa 
CjLsLLaJLs .oj^Iaj (_,i^.J (jl , ,.iVI j j,^.^ (_t^.J nJjjLaJ! (_,i^.J i JljJL2jJ! (_jl^.J 

cLjJL-S^ '"II Lfk^Lulj i3j_u£ L^j! jLajjji! SjIj^JI sbjijiiA jai^. » jt-~ , ,.j (JUl 

(JljjiJ,! <_iL>oV! (jl (jj i gjju (jCo-LAl (j^ ^jjSL!! ( _ t ^ejI3| Jta3 ij_uSLi j-j^I 
(J1_j (_g^L«J! (JLcajV! sLSj^Lij (_L»j>JLj (jjj^ La lil i^^Ltuj! ojjiajv (_y3 jjk 
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JiS'imnllg aSlgJI — Sj^olnxJI UpgJf) ; ill A.i.ri.i.rirJI SjlJUl 

i/<i£Ljal!Li (j .ijlj ijLii.Vlj volonte 2 ^j^l ,'— ■ jj'j t3^J"(°-y ^^ 'U -1 ' "'~>Jl 

i_)L>»jVI £yl 4_lojT Jjsl (jjSLj (<s-^J!J (_y2 ^ i ni-»JI Jl , V.VU ^LsoVI q) L«£ 

2 LtaJLa. 4xju tJjSLj La Ij-iLi - *-j la '» ^^3 jLHi-VLa i43l j (JjJS^JI ^£1 l _y±±s*l\ 
2 la >J (j.3 iL^jI JlJ 3_«jL3 3-fcuJ J£ ^yfl VI t^^JJU V JJ3 S^L-all (jl JLu 
lj-£-4J mSj-^JU i_jL>oVI (jLa dJJi 3>^J (J^ 'J«"H 2JajJ iSjj^iJI JjLJJI 

) j**n \ jL»IL>-Vlj i^SL^tjJIj tA^juLI (j_« tj^ (j^- L ^ t J, tt - " l l)' cr"* - * -4-1 '^ ^S-rt T ui 
«Lu-uL-ul 3jJ3 jjIL*3 2 a \l i^t I jjl (j\a» /^ njLcuj^U 2jjjj '^»tl *-3ljjJI j<s-Al (j-o 

3_2im I 3_3jjiJi,Li jJjiaIJI (ji^ 3 o^ Vj I j'^ljl (3^-*j V 
?^Ui)JI <wf j$ ^ J**J1 4*» ««£ 

(jl l_^»-IjJI (j_a q\S 2 La "I c 5-SLil mi" a (jl 1 n'lVI ^S 4j|j^J| l1*JL£ U 
jJJi Juia '■^o^O'^' (_^3 «t (_ajjj,1 (J^-JkHJl)) ^yz>jj>-^ tt-uslj^^ tpj nit-i «L>-1jj 

t3^£1 jJL) /oij V 4_ii_LSS_<_u JJ_U£1£. JlJL« aJlSHj m£ ) r f ■ 1*1 (j n IaU (_ 3 _4JuJ1 jjU"tl 
t»l j miVI J ua 3 1 (j_o Li-L-iSj-J ( _ T 3 La (J£Lj /- It 11 jjU"tl IjL^J (JJJLI (JJEJJ 

cj|jja_Lo (j-° jrA^ ^ mii II 3uL«J,l ( . . 1 1 Mj Lxjo jjiSLIu I uoj I «U (jjjj LliSJj 

(_yi L4JL0 (jLS La 4_caL>-J 1 2j^ mi j II ?Ll9 (_jJI mjJiJj i n <AJI *-3jJJ (_, «iU1l JJ^'ill 

(jjO ^>^l (_5-3 4j Mli-»JI «LLU3^JI Cjljj»_LU L*il3 I ajLij Jl^S J Ml J II SjiljJ ^l-^- 1 

j_ujilll AaJ t~ (jj^l^j (_ylll d jJJilajl J-i^- '^^JL?-" *— *v#*^' O' "-*^ 'J' .'* r ' 
iSj^j^JLII CjLjLiil (JljHo (_>^3j (_3^- J 0" mi" (_t^-2 1 ukjLSLJl (^JLj-Lj Vj A MiifrJLa 
La J-SLi ij^ljJjJI ^IjJJ fjis (jil (_y43 ..3_j^j^JL!| (JjtiUI JjJj-I (j^iji-i^eJJ 

j 1 U ^ I a •_^LLc (j_a d ^ i""i i u 1 

mJj^vVLi j «3Ji!jjJ! «Lj<Jaji)) iGj^Ja (_g JJI iJluJl^JI SjIj^JI (sJLc. (J^L>- (j-*5 
^_lC SjJl^jI J^e-i (jLoiJJiiJ 3JljJl>- 4JjL?t_a y-riTu u| (jS-4-i <(Cji_Ll>JI «L_uJ_lA)> 
»LaIa '— ." 1 ^^v^J^lJI a j J a II ij^^*" v^^* - ,_- ^H ' " 0'- cuJ ^'' (1>~3 i3jjJij»J,l 

(2>sjj (jls lil (jLjijVI (jx. Jj-2j I JLo (jSLIj .2jjA»1I cjlj_iil!l (j^ ^,v. H 

i2jLc (JjJj SLpJI fO^-ij ' tuaj 'V a! jsJljij j_pJI (_>iLc «Ijj-o 1 4-a Uqjlj .u^a 
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(Jj i2jl Jj <j^Lj («J lil CjjJ.1 (jl S(_£jji£. j-ujjj (_j * - -' ^* ( r ^ * ' .'/ ^ a (1>^~3 
2_jI_i S3j-aLi. 3l_p. l(jU-ieJ (_£ JJI La ^^ flj i •■"' ( _ 7 jJI SLpJI (j-4 L«-3 '2jL$J J-* 
(j_a Uj-^- SLljsJI (j^-J ra-1 lil Sd_L-iLj t_^«-J V i_)l j nil 3j2 SL&LjjtJ 2jLc 
^j-Lc dJJij ij^i-l jLl*-o (_gl_i Igjir (C^tJ (J^ ** Ll3 -5>*-o ( _ t j* Jj i(j"JL>JI 

(_yJI JCI^J j<sJ «U 2JjSUI fljj i a II ilijJijfel (jl Jjlj JJijJ La (_,i^. (jLjij2l (jl 
i2Jop» Jl3 Ll^jJjJSjJIj i*U^_LiIlj , -Llo-iSLII CjIJjjcjla (jl .(<sJL»JI ( _ 7 *3 4Jl£Lo 

(jl i (i*t VI ^1 JuoLj Jlcj (_JI 2 ojl i nil LgjLal JlJ-"k nl LilLp. jjLso L«-Lo i Ll&LjIjI 
Jlj_pjjiVI lillj .-.^^"^-.H (jL^iJVI 2"sLLij SLpJI jIjloI (jjj Vj_i i^LuiL 

jaJLc (j_a l_Ljj^_ifc (jl (j\a» (_yJ3 '7=-Lij (<sJ J^C^JLi ^Loje-o La Lojj (jl£ (_£ j-tl 
Ala i ulj ' ." taju jl Ji^j 4^jt-uIaJI Lls-^JjJSLI!! r"LiJl < < < i u\ jji2js h_2Jl$JI ("s-^j-o 
i L<jJl»- Cjlj-a^lJ «Ll>- il CjLoI JiielL-ulj , ^1 i^cVl C-jj '.(jLjiJ^I ^^i^- CjJl>-I 
.(_gj^>J,l t—iLsoVlj i«Ll>-^j-lJI 3jji!l Cjlj^cLoj Cj^cjj 
4-aJag (jLa dlli f-oj • t_^j . ^.«tl jjLijijVI ^ 1 1 a » a jj i <aj (jSLal jjjj : Lo»- 
(_y^ CjIjLjccI (j_o (jl i ii Wl til i<~ La (JjJ'J J <>>'al (^ (_, I V**i (jl i n'tVI SjJlS 

sjjj 3I_lj>JI 2JLL>lj i3I_lj>JI il_2_i2 ^ «a_ j— 2— j l CjIj^=_»_1I jq-jj <"<> » II oj-^' 

CjjJLIj ^>*ojJJ *_l*3J (jl ^ j ^j la j i ■■■ill 3Ljj>Jl CjLlLj^. (C^Sj icL>-jja-j Mill 
«1_l£LI (jl i n tVI SjjJsj 3-iljV (_3-*^>- jLiii.| ^GJLlojv (_ T 3 jji >*j Laj i "II C^so 
(j_« (jl . S^I^-ajI (j_a ^ "oj 2 i ■■ L^_L« cLa^?e_l pLi^a^ i4J3jjlI,1 (^J^Id (j£. 4j J^jlj 
(jl£ (oiju £GLul£Lal j_p (_jJ3 f^^J-II (ftl*Jl (Jj '"ill (j' 3j_caL*J,l (JjLo^JI Cju^ji 
j»L<ijjilj i4-flj*ism jLtjl jii (sJLc J-Aj (Lls-^J^lJI) *Lt>- al jsJLc jji I j i ilia Ij i nl 
(jj^JI (j-o ^^-iliLlI i (7 ir^ill (_y"3 /oiaJI J^>«J (jl Jju dllij i(jL<jijVI (_y3 (_, i in'ij 
sLl^vVI j<s-Lc l_«JJ5 isLp-VI (_yJI g-Lj^ j «-r T1 (_gl 2.j ,UII £y& t^a^sLi. (jj^ mhII 
d * J l la II (J_*_j>o »l j ("il» (j_a CjIjJlU (_^_aljLll a J J^ I I (JJ^>o (_ 7 ^Lc J* ■** * J-^J 
(_jJLc 43li CjJSjJI (_yJ5 J^JJJ l<: l-4^ (j-° "iJ"*-*^ (JLijijVI (JJt^o *Lufol (_yJI i(J-«J(J 
(jl (_^-i^.l 'lS>=>-I 2 j-^ (j-o 2-ul i m'iVI /n j !* 1 1 j ^Lp-VI /(ilr (j-u 2J3^L«JI liJIj^l 
jLjljI (j_a Julj j_A j-_d3LJLi,l Ll^^^J 1 ^Ul cLuLoijVI f^j**JJ (j j o ' Sa 1 1 I JLA 

(^^ajitJulI (Embryon (ji_L>JI (^c 3Jlx»- 2J5jjlaj aUVLs i2 t l».^J3 t l : JI ""ljSjjJLI 

2JjL*J!j * d"-a- oil (jLS j-±& l _ r c\-^L>-\ >t_*^. 2Jljl (_5^Lc JlCUjiJ sLulj^JI i_jjjj«JI 



58 



JiS'imnllg aSlgJI — SjjaIsoJI L^pgJj i;ll t».i,Ji.i,(irJI SjlJUl 

7c_»^>jj /oijiJLa iMongoloide LJjJLLo N aL <_ ^=J3 Lojti^. <LoaL>- 4i*5tli (jl 

(j-Lcu^O (jl L*U!i . 4J3I I II n LgUa J-J I fl-pi SjJJj iJji^JI <UJa£ ' a i5&j J^Sj 

(j-oJLiLa j-j-c (jLi-a-L^j njl_LaljJ! (jLj^.L»i>-l (jLajui ^^1 < > ujj -i>^" 4^*^-3 

( _ T 3 J-iL*-a jL^>- (j-o *j^J- (5-4 ^J>*X <— il i n'lSl (_jfc iJji^JI 4_lLwu jl i«LlL>JI 
CiIj oUll (J& (Ji-JilII }L*3 (j i i ajj S^jjII till} j-cb ^^3 J-«-»-!l (j£U . (jjljill 
. L$_L« ^_*1A *. ^^jla Cjl!i d w t ni » ' ^>" e_ajj_o 0JLA jJ^-JljJI d _ o^J ' 4 j * j i la 1 1 

?««*$JfeJI d jtt^l Jam <hif U u L-i 21 ,»»£y* j-m tigf 

<J^. Cjija (_ 7 ^Ji Sj-i-^LtiJ Ll>- jj j-LjJ 1 ^_j_aL1« ^jL) a^_jj1 (j^IL>.l_d1 JulLju 

J-C <t3jJ^S 3-jLj) (jrJIj . 43l JJ (jl m'tVI iiJlj.il (^ ^jji^v juuJu ^1 IflK 
i^^-cLaJi^-VI 4-*_u3j ^^3 (JjJl»jJj hjLcujVI jjiaJ (Jjjjil! (_gi ij_uJL<JI «Ll»-jj 
CjLaLa-iJsl j i"n 1 Lg-L^ (jl *C i ii II j-aJ JjJLsoj ij_«j<JI 3-ILUIj iipol J - ^^'" 
Jjj"**- (j-u (jjljlJIj njLtujVI 3LpJ 4_ul jJI *> a-^SJI ".(JiLa : «Luj/Lu/I CjLoLajjiV, 
i3-jJlj LSjJI -i la ' 1 1 j CjLjS^Lv^I <LtaL "J Cjl.iL4jC.lj ix_<u^>J.I 3j""\3 Jij-ill 
(J[j L^a£ (j^jLoj <^£j i 'i 'II x-c^all 4_u_uL_u^i 1 7c_a^m £Jl$J j-i-^LsLA -" g£ j g La Jui3 
Jljj 4jljo-l ^ JjV IjjjJlJ (jl 5^3 ^yk: 4Jl£jl cljjiajj Ju3 ii2jLl3>U->LI 
t jJ^ t \fll1 (^>-a_«J (jl jJJ i4_t_Lia 4_S_l^>- Ll*j*_x^i (_ 7 ^-I1 ^Ll^^J^-i-JI cL^jjuLI Cjlj^?E_La 
VI t_^5=-J ij-^j mi < II (JJ-2JI (_yi CjLL£^Li.'^l /sJLc (jl (JjJlSjju (j^jljii" i nil 

i L^bl5La L^J ^^j^m (j " j*>l Laj L<kyl ^ o U~ t _^nJI jljual (j^ J^-^j Jj 'ij-*^?-^ 

CjljjLill '.(j^. CjJLxjJ! (»^jJI LjJ>^- J^«J («^ i«QjJljJI Lls-^J^ijJI Cjljja_Laj 
cIjLJVI jl iSjlkJI J>i=eJl jl i(jLjijVI ^ J-cujJI p_.t\" jLkJ ^ SJljIJjII 

.AjjIj^JI 

i«Gl jj ^LtujVI a j J fl a ^1 sLuiul I iu-i^a^ CjljjaJj.1 (j-o L^JlLoIj I jl^ a 
(j^. (Jjl i n"ill *j J ta se J (_, I -a-Tt Sj_go1jla '*'." '^« a Jj"'"' '^-j'- 5 C^SjJI (_y3 L#j| )«_a 
, ^1 ,>.f VI c-jj j| SjV^JI (J^lS La (_^3_iJEjijJI ji ij^^L^vVI (_y»j-Ltaiej rO— j-Sj I 

3l_p. j»L=^l (jLs (jj^v'i/Li j iS-u^aie uij 3_j£.L<ii>.l 3_u^JL9 3jL\I,l cj^*C Mil, La 
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SljJkl Jjj a a> (Jj-»- Cji mi^L-cII <j-a !tjiiiI ( _ t 3 iSLpJI (_^c SjjJLtl jl i(j^_L>J! 
4-<t-i« (J^>- (JjuULi VjLtuJ j-jjj Lx-a «U 4->Jj Ju*j (<sJ L$j (j^l i ii U ' . i * • aj (_ 7 ^-!l 
ipj_LbjJkl /j ^ c j La-j i "_' g-l LSJI (j_a Lcjj (j£j iJ}_jJL>JI Oljl pf.lj iSLpJI 
(J-CLoJJlLo 2jLcjj 4jjV-i 2_3jji_a (JjJj JJ^jJ (__>I3L£>- 2l3 i 4jLfllXI pLcS «Li^aL»-j 
JlIL«1 t«Qx_i3 4J Jjj*. «L»LLa_sj jJljj l_£^oj_u ^LLlc LoH^- 1 (j'~ '* dj a (jjuiJL) 1 o frj 
t2_j^ mm II SLpJI i_al Juiij t(jl i ii Wl 2 .j .U'a ,2j.A",ll j|", , I, c^o »_<ijj>J,I (_y3 
I JlS|^ Cju 4JI ( _ t Jjlaj i<LuLflIj|j 7-LujVI CjUjJLa j I La a. I J S^Ji^a Lxjfcj_LCj 

t (j;^ i ii 1 1 1 ijJjl lull 3j_jjl>- cj1jLlL>-1 i ^ '^ i ■■ i4jLS_j_LLijj i _ 7 j^^J^_LAJl tS-*- ill 
SLpJI j<Jl»J «uJL<JL>- 3ju! ejjt^s>- [^ \jjt (_>"jJl • ^LcujVI SJLv ^a joSL^jJJj 

. Sjlj^lj i_2Jl^JIj 2-j^j>JljCjjJ,[$4jolr CjLu-uL-uI (JjLflJu jul <jl JiJU ja-3L«Jll 
2 a \l ,^.1 1 4J JiSJjj iS^aLs L^-JI-J ' " ' ~^j" (j-^JI '^'ji <_>"J'-* J (jL"i-i^>l-3 

i(jl 111 Jal Sj U-j 1 .. ^ La ^•"~ ^ylll i_aj^Jii! /<u-ul -3>»-a i"< unl L#JLj le hasasd 

. (4JJI jL*-a) L^JI (J "jlj J "'.' (jL-ujVI (jLi JiSjjj iJL»-jj (jylll 1 a Jj La 1 1 dilj 

tj»l 1 n"i j (jl «.j-*i! (j-"j-)l • «(_3-^ (JS (j-a *(_5-"j»j l-4-ilj «(_ 7 -ui (JSj U,Lc (JjSLj (jla 

(_pal J - ^^ (j^JLS (jl . SLpJI plr j (j^JLill (ju (_ 7 J-t3 dJbl uu CjJl>- lil Li^ 
«Ltu3LuJi,l i—JLLail t_jJb La $3l_pJI I Jljj (_jJ-a : L^a-Al SJljJlC Cj VjLtuJ j_uj «Gl j 
SjjAJIj SLljsJI jo_Lc (jij 2J3^L»JI (jc I i^ajl «_>-ll (J»l 1 n"ij joj S(ji_L>Jlj a^U 
j_j-3jj 2 K mi a (_,JI JjjLxJIj jJajJLi (jyi^ 2 cr^' ^^1 i^'^VIj S-j^L.jl^VI 
I jl La (J^>- JJ^J iSljJtl J>^>^ jm mi ^-3^3 (j^" *JJ-^' Ct-^*" ' ** J ■' ' I SjlCjJI 
2j vl i^'al j I 4_uiLilb>.l j I 4-luiLlui j I 3_u-oA!l j I tLu^aie-ui /ULlJ tillLus clulS 

(JjI ina^jIO Revolution biologique 2_p.^J^Lj| SjjiJI (jl ^ l*Uu (j-a (_>ujJ 
aJl2jJLs : I JijJl>- LaLiial iLx-iJ^ill (JSI mil ^ La «3j i i 3^ J *-'^' w 3 (jjjLail 3jjJl>- 

(jl 1 11 tVI (Jj-Slj (_,-J-a : (J I j mil IjjJl>- l _ 7 l»-a /- La «J ^iila g I i^ac »l 2_c|jj ^_^ 
jc_i_Lflj ^_)Jl^j (jS_a_i (J_A SLu^>- j I LuS 0j~mse-i < hj louj] * Jj-^' 4J (j_a S LLj_a 
(_j-3 SJlJJLc ' " 1 1 J >. I j a iflgl La3.| i_^L«j (jlj CjjJ,I jl Si jtII ' , t-*J-LaJl a!SL>-I 
i3j_<ji2| -1 j La ' ~ jl La i (_y^ 4_caLi.j (jjjLill )«_a «Ll>.2| joi^. ukj_uj ji^IjJI 

.2jj|j^J| 4-<-uJajij ij^lj^JI 1 . JjaJlj 
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4^\* <u^\ a*dytt 1 






4-ls.^J^u (J^. «Glj_uGj "^-4^' fy^Ji"'"ll J-J-«^I' 
^jLjj d j.>.a j-jj! (jl (J-Cl»-Ll1I jLjj ) flgju .(jJLoJI 
» U" , ,. i -J | j| i j , u „ j 1 1 (jj*_i LiJI (\jjJ1 4j^ mm II L$-La 
i4_coL>JI Lijjijjl/ ( _ T 3 j_ujilll CjVjjla (^ jo-Lxlb (jl 

3JL»_a V I m Ir ^ '^ 2 a «ula i J-££ «_<4i>J,l ^j 
c^cjj-ol jJLl . jjjJiIII 2_iUr «_o Adaptation i iuSLjJI 

jLj^tjJ (j_«^_« -SL>. (_paj-« <j-« ^^IJtJ (Jjt_tUU 4j^ i ii ill 
1!i! I J^'^ 1 ' (jl (j_S_4J 4— LJ^jJj-LJjSj ( n 4JL>- (jS mi 

(_p3j_a L^JLi /. i ll.H1 I c-jJaJI J I ' ■ i La II «LiJ LLa Jiir" i nl 

(jjljllll (j_« L« (JS Mil (J JJU J-LXtHll pjLtOlJ (jl .^-LXtllll 

pLiujI ^La (<sj (j-oj 1 1— ialji,! (j-o c_SjJlIIj JjJljsJI (j-u 
(jj^Jj £l£>-l_3^ ^1 iU^a I j . u . >." V jjjiliJ! CjV Jl*-o 
j-i-CLs jiiiC I <l>.l^j (jl (jJI LcojI (j£LIj ,i ^.aljill fjj-ui 
. cLSjLoJI ^n^.^ .".tl LLijLso L$JLl». (_gjoo V (_a«lj_a 
A Uj , ,, ,tl MJLlJLsJ! oJl^J 4-ta.jJj'Cj i nil .jt « I i >■ 1 1 (j| 

4_L^e ilu I /} )i (j_a (J al J (_i_u3j_j jl (j_iC_4J V 

^jLb tLiUJj_>- (j_a »m gjJtl ^_LiliJ 1 *v t t^aBiOl) ^ dj q 



II 



J j « a (j-° v— *-i'j j-^j" ' "Jjj^) ijj^ IjiSLi «dli>-lj ,jii CjJlxj uj!j-a 'jr!-*^ 
(J_«_«JI (j_o 4_Jl>-IjJI CjIj_l*jJI ojui i«Lul_tujVI ( _ 7 jvIj_JI ^^3 jo1jl!I CjL-uIj.} 

o*J. J' ' "U (jl :«(Jj-<-uSj^j! dJb^j|» /j i ..**tl ( JL>J,| o I o K I I ^ . U j 
(jl_i i jujL^tjJI «l»-j l _ J \r i^-j-y j_iiaL>JI cJsjJI ,_i l_L»-ai*_a fjJs cjIjl»-^U 

i U « , >> 1 1 £y$ (jVI (_^>- L&w] (J '^'" raJ _}jJl>. (^l pjl i n*M (_3jj_u ^-uJtjJl (Jjm_a 
(jij J_i 2 f.\ 5-Jl (_^>-! tj-aj ii— ajSHll (_,i^. CjI 1 n 1 nj.Uj (jLcujV! CjIjJLS rr^- 
(ji (j-° •^-?Zj 1 ^ us a CjjSj (_gi (^ 4_La ' fl-iSjlj| (_ 7 i^. 3jJ^ .>■"' 4>*Jl 7" .' ' ""-' 
jjjijsjl j_p ^1^3 "-i^p- i(jLa2 1 jj (_jJI 4ij-3j3 LaLx-i 3JjJl>- dJJLjiA (j£, t£*aejj 
(_j_tl J I 1 n "j (JJLiJuj (_ 7 jJI i4x.jl 1 1 "it I j_ujilll 4jl3jJ l—d-ial «JI j_uQjl 3j-£-> 

ji 4-aLc 3jl_u£ 4_JI j la Li (jl (j-a j_pl >(5-"' 3Ll>JI jJaa. (jLa 1 jl Ltaga-Lj 
(j-S— 4-1 i3Llj>JI j La a» pjl 1 11" (jjjj-Ls (j£, «U2 (_g j K mi 1 1 j tCiL&K nil jJtj-iiA 
7t-j-i<a3 (jl <i_L»-^JjjSLU I j 4joUII CjVL>J,I (^ «L»j-u^aJlj «L*j^jjJI CjIj_l*H1J 
^jLtujV! idjl 1 nllj 1 Jijjill «L;e_ca (2>° LoLa LlJL>- (jj 1 Jv^Jl SLl>- /_^ 4-mj 1 nTe-a 
/. I r da I a.3<J I (_i 'j a II jl a a.jj i3|_lj>JI ^^3 j-uilll 4x.j 1 u-i ^pLjj 3^Lc 
oj^^cj 43jJl^ (^J^^- (_3-3 (j-<j^-J L4-1I 'Lj-i-u (_y3 A mmt j 4ia£.j 4JJj sLaj-a 
jjj *l j'i/ j>^l J^cl J}l_iLi.l (_ T -3j '3 j~. ( j_a IJljJ,I I JJt, i_il tj". 11I (_£ yilajj I 

. * JlJ u3ljj\ 3^^ *-* ^ ■a.i^ft.4 (^^ ^-*CLa 
JljjJI x_o I J j'" pjJJLlI ^L>oV \j laj 3jljS"iinU ^IlJI jl «_4jj>J,I (jl 
j_lCJ 3JjjaILo «LLu L#jl i< tuSuJI 3-ojl ^*-> f a'^tlj J » 1 cu ■ ■■ L^JLa SjijsJIj 

jij^QJla ,^»<~\\ jL^jVLi <>u>U.! jJl^j ^pll 3^-jjJ! ^1 iSaijwj iSLaaJLa 

(j_ojl i JlJ_^1!I (J^LiS (j^a «(_yji 4JLSj JJ-ri '' ''j'^" 1 ,' o' t T* J ?i (jLi-ujVI (jl (_,i^. 
Ir 4_l^JI CjLcjKJI jJls! ^ys 4j| JjiiJLi C^jjI JLa (jLujVLa i Jj-i!l SlalJ 

■^ la i ■■ ^'r (_ 7 -ul^j it JaJiJ I cLi_oj^ cl^lu-u^l Jf^>. ( ^^ t^a (J-a^>tJ -A-iii t< d-fruJI 

3jJ^£ (jl_i ^ j a La mJl oj-S-aJI i".iil->. (_ 7 lU! (_yji CjljLsoVI ojut JIlo ij i all 
(j^, (JJ-S-J La JJUI S^Sla dJJj (j^LIj lijjfcLLLa V 3jji^ I <u£l]| (_,lr (jl i n'tVI 
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(jiijxJIj (ouoJIj 6^uluJI ililj-JjUl 

il'homme est un systeme biologiqueLL^J^-y I aliaj jl I ii . n't (_gi i Lp-^jjj Lut£ 
Ja ju i"i I La . Lajjljso (jA-4-i * JjJl^v (j-*-^ (J-«-»J JjLxuJzl aJ-tb i_p-o (_)Sj 

t(j^J^SJ1 J J i nS I ^^UJ 0"^?" I tiSj^U ClLjj" I naj t llaJLi «Ofi t3jl^>- (j_« ^^ '^ 'M 

. I *.! La -»"_' (jl i^U-JI 4_lj£jjj q\ i n'tVI *^^"' • "_' ^ I-!ijJ->- » Llqj I^K 
4_u_u «Q1dL>.I ^aj_flj ^jvjL^JI r* ' L^aAJt (^l (jLcujI (JL_ujl (jiJ3 LlA (j-*J 
(J v^" (_ T J-II JjJLsJI (_y3 J_G3l_L«JI ojufc (_ 7 i^- ' *a ' '" ~* 1 ' 2-jLi^.J 4J3JiJ ^1V^" 

(jjj Jjii" i .it, I u^\ (jLtujVLj <_a jl2j (jl (jil Ljj^c. (jjSLj /oSLs idiLp. jlj o". nl 

(J^-ijv^j^-LjJI (J-Cl>.LlJ1 (jSJj^-ujuJl «L«Ju-a (j_« «Qji_4->. 4JLtfu^ LLtuiiji ' flJSj (jl 

i— a I mi'S^U SJjLs I^jJl>- «l<»j (jl» : LijLia ^Luis^flj (j^JLojj j<sJL«JI ^ jLSLII 
LiiLa_i lil LLilj <tS.J '"" .' ^ d>SL^JI I j ■ -"" 1 1 (jl » jiaj i "_' (_^-!' _>ii*-^'' «Ll«SJ 
liJJ jj (^loj^j LuLS i JjJLsJI iJJt <j^J-«3 (jj.5 i4jL#JV La (_jJI jJ-ill! pjLtuiJ 
(_,lr LLojJsl Jl3 dlljij (jjSLij i L&i fi^i (Jj^ V i_JUaja j lLjJ I (j-o (j-u^Lo (_,lr 
(a^Jljat^vliJoo^yill 3jJjjlJI 3JUJI dJJj ^yJI /a^j Jjj^s^i! 3JJLII SjlaLkU 

. «(jjU2JU 4_i_i_Iii eLaJu-a -* J i ■■■•' >Ia (C^tse i ^j 



i(_j-iJ-JI • fl-u£>lj| <J^s (j-o (_p (_Ll<i^o (jx. 4_ujiAiIlj 4_uJloJI «LL>J,I I niil 

I gale (jlUi Lo ( _ T ji I j"al U ,J>3 (_gj Mijtl (jjLCll (_y3 Cj I j I jJL! I tujua CjLlUx.j 

(_^J_<JI ("i I II J I 4-jl j Ll^jJI (_y^ (j-^J ' J .' ^"' ' " ' I 'LoJl^O j«jjiI ((ji^JJ (j^Jl)) 

i—S^Lli-Li L^jJI 3-iLajjj/VI 3>^ 1-JiLlsej Lo i«LuJl!l Jo^flJ 4j^ miiII <LiLajj-uV! 
U^sjS\ L^-lJI (J-i^5J ct-"-" «l_L>.j_<jiI Lljj I J i a I j c I ' axlacJ Lo ij^^aLjeji'il! 
".(j^ (Jj^LaJI (J^la (jJLa ij^ 1 i_K>'_>^'^' oJui JiH«-iJ .4.1 SjLuoVI 3Jl>-j 
.CjJL? LjI 31aJ ■"!! SbLtjsj inquietude (jlill-l 
. jj< ."ill jjj^j 3_iLSL1Ij (^JlJI 1 _^sjX\ (_yJI i(_yJjLA ^Li jJljj (_g JJI ' aJuJlj-2 

(_j-jJL<-uIj CjLal o" itVl ' a I" -» a tju Lij^c uja jj (JjJljj L*uLajl3j-3 
(j al ^",tlj ^^LCLa-VI t_iLa- i h'iVI J^L>- (j^ » aj^'tl ^J| pj_)-^ ^ *.'"-' 'SLpJI 

■ iiUL«Jlj 
.r-Lcj-iVlj (jjjuaJI (j^ Sj o" i ii a SJLaj (jjlj « '"'_' Ltiaji ja^jl-4 



45 



■ "jLuuUI JjuAjOQ Ll?&JqjuJI 

(j_o ajjJ^SJji (jl ^s-^J u- \ - i -u La JJLC (j^LSj! (^ 7-LeJL) Qj j rj-jj-5 
^LaL\J I J i gAJ i.l U"~ itlalSia 4-La^v (JSjIiJ 4_Lal^ILa ( _ > ^lj^.i (JjiAIu Ljjl 

Endocrinologie - i<aJI jjJlII /nlr j .^..A'.tl jsi^.j ii_iL-a£.^l joJL. (j-u Loir 

_^0->.J aJUlJ - ( d J S. J 1 1 ^yl\j~<z\ $ ' d-ftUJl ^\il L3-3-J-& Lj_4 L - L O JV L^-LA J rt"< I U t 

(j_o 4 a-LUc a 9~3J-^ (1)-° J}*** '"" (^J' d>S'_>2JI O"-^ ^J-!i f-°J '*W O" 3 ^ t ^ 
i ' a j S, j II ( _ 3 -3 2 Jj la 1 1 d '^ U *^< >UjU^-tl j<u-uj (jSLaJll (j- (J-^^? '*3>*il 
Lrj i n \ %-'< ■ -^ < (A£uld ^Qj?r i n ia J) i u t ^^b 4_*_<d_?e_a 4 j aU II ^Jl q^ VI ( _- r iil JLalLsu 
3L_lj>J1 j_A ^_j_j_*_1J1 i^jLaj^LILa ^jlj f try SLLjlUj ^-ujLIJL^ . L>jILaj l^_j_aj_a 

jjf» :«(_fljjj» jjJoJlJI JlSI jJj-2 -(»Lc «L»-j_i 4_j_iJloJI «Laj-aJ I j j_ujuJ I (j-u 
4 j Ir I J i aj flJ (_yll! i— ajSill <_JLWaj -i>^' <ij*_ca (j-u 4-iLoj JojIjj dllLufc 

. «4_i 4-La-uJ, I «L_i_lII 



(J_al_*J 4j*_u_tS SjiJH <>>tl t CjJlss-) 2l ^ysjS\ (jl * LA^Lia (j-jj mAJt (jj-iiJl ^>-ljl 
L^_Lu (j_a S^JuLLa (J_a1jjtJ «L?t_u_tl (l>^_i '(J-^JLH^ 3' '^-L^V*-* ^^-L?-?" * -i^-2-a 

4_j_a_A *J ^_j_*_) 9j-u* (^J-^l * <JaJ1 (jl (_^-^l t^ i ii>JU «LLa_jj>J,l cLu_J1 4jlj_lLd 

t_gj mm II j^JJJ-ll (oi^- (_, n i n"t SJjJl>- 4j^iaJ jLlal f_^ I'UiijJI (J^ljJli! S^j^LII 

■ - l_j j II '"'j Lj jl ta-3.tj (j^l iii-*.*^! JLjI^J o' ,Jl V 'f^-ir^'j 'Ecologie humaine 

CjIJj i(J^l^j(JI j>JLA (JiLa (2>a L*U!i J^£-$ i(jjLiu (jK i nil S^LiSj i«Lll CJaijJ 
:3ijL2J! j^j nut I J t jjjJI 4j^IaJ ^1 t—ijijajj ^Ldaal CjL2j (j-a Sjjl^j-a j! Ji^.1 
J^a- T t- t J <n-ff- i^> ^jlj *(_ 7 " AUaJ ^j_a 1*3"^ J>jl u£ u J^>AjI ^^l ) m Ul S \Qj ' ^* * 

.«Lulj_JI (_UiI^jl!I (j-a j_jIo ^^i^. 
(jjijj 43l j JL>- ^^3 j_ujil!l (jl i^^jJI ' ; i-laJI (_y3 jLSLJI QalbvLJI Jl2^*jj 
j<s-A| (jlJ (j-a Jl>-I^S Oj^JI 3Lt>- ( _ t 3^jI (j^ j_uJliL! aL«JI (JjiJlJll 4_Lajk2 La 4J 
3l Jl jlSLbl (j^ IjjSLaj (j-u^-LJI u^JLi (jl^SjJu^jJijvj i Ljli iLu^Lill (_Laljj(JI 
(j^. SjLlC (_^-Aj «3Llj>JI ( _ r ^ j_ujllll CjIJl>-j (JjjLjS)) Ltj n i ul 3-CjU li. 



11 



uajoJIj d^uoJIj 6^uluJI ililj-jjUl 

i3j_a (Jjj (2>SL<Ji,! (j-o (Jj^>- "^2 LoLa> L; sc j ' a L»H3 Sljal eJJt jjjjSLj (jlSj 
O-fl iSlS (_5-j-II (_3-^-3 . «L^3 4-2j^A»j jJj ijij-ill 3Ll>- ( _ t 3 j_ujilll J J-»-o (OJj-23 

LLiS ^pj3 SLpJI ( _ T a 4 nl'-^JLl j_uJLlJI plj-il (jl '• LajLlo 4JL<JL>- (jx. <— iLSjJ! 

^-JJ> ijui C-lJcse-l CjIj-ujlIJI 0JL& ^j^* ) (jl LiS tSjJLlI (j_« «LlLL?e_« CjL^jJlJ 
SjLvVI *Lul (^ S1».jj j»Lj-2JI : Jiill (Jj±ui (_yit3 ijji-VI (jiaAjJI «GJl^ej Lx-« 
^3^1 <^-£>- (j-o "ij-ij L2-« (jSLx-i V 4_cSjj 1 3 LpJ I '^-^H w l>J LCi-a-a \j^j£ (_p-<J-i J^ 
j-£-& f-yi leu ■ "I I ggc i a ifu£ (_ylll 3-oL^J! (J5I iLaJI (j-oj •il>i J -">" Jl> "' Sl^aJ 
CjIj_ujuJI (_gl (_jl^. (jj " *"'JJ O.J^H'i (j-"LiII (j' 'SjLsejJll CjuVjJIj (JuLlJI ^^3 
^LSj LJaJU (jl ((.gljj J-tj-*) (j^J^-LAI (JL>J.! 7-LjI Lx-« 'J-J^l < h '< * ,1 rt<j ">^J 

(j^jvj^JI Jl&.| cj^o (jl (_,i^. *-j-«^>JI ijj^j .3l_pJI cjIj_uJu (jjo pjjjSLI ujjlc 

(jl (jA_4-l Jj-ix ^_uJtJ ^c-4>l tijJjG 3jJ9 "—^i-*" tlh* ^-i- 4 -* 1 ^' J-"- 1 Lr^ J f'^ "^ 



i(j-Lg.J|j Mia (_y3 .jlji^l (j-o i_aW 3l_pJI /_i j_uJL<JI CjLj/LlS J^ii- (j-o 

I jJJjjt-Kj-a-l i-l m'ij.3 (^ (^liJIj iSji^tiU CjLjV^JIj (jLjLJI (_y3 jU I o i»Jl>-1 

4_2_lJL>JI I". I -»o (jjjLJI i_aW tLuiaJ I 7cjjIjjJLi cjLuLl2JI ojui SJjlio «_o 

(j_« LuSJ-Jt-J J-^^l 1 J-J LS J— L-L. ^ -J 1 (j_« (JLC (JJULX-1 1j)j-J-4-l (j-jjJl (jf» .cLuVl 

J Si i"i tj i3j_a Jj'il LlSLxjU 7c_j_cal JLaJj i^LlII aL«JI (_y3 (jlaj^iiJ /a^J^Laj 
-«Gl_j_>- j ^ >■ 4_C^_i_u (^l-Jlj_flJ1 3L_j_>. (_^_5 ^— i li aT J 1 (J Jm_a (jl (jLuJ t(_ 3 _alj^ 

4^^Lc «U (_ajSLUI (j^ I^^^^J 'j^ S-" _' L?'-' L " iSLpJI t_!^Lji j_uj(j (ji» 

iV al 'j a 1 1 3j_«I/LjJll Zj La-j i "II ijjjso Cj!j_iii!l ojufc dulS «Ijj-u i ( _ > I3jJ,Lj 

C^jljJjjI I oK*^ iL*Ui (j^. m .>.aj .«LoJlC (j^ «Lj^ uji.j^ I i:ji"i Lailj tljj-uj 

J_2J . IjL^v I J '^*^ ' " (^JJI O^wA' llU^} DW SjJaLiJ.I <-^- i-ilj 'Jth!-*-^' '^J- i 

(j^_j (^^^JLI CjLjj" i n<i ^ ^j_uJ1 cLulS_al CLuj^ cflx_ije_i S^flJl (j_« (j_j1^_ajl dulS 

.«(C-$jLl>. (_^b ^-ujtlll Cj ji Jjlx «L_ulj^ (J^L>- (j_a (jiS < nil i flXii&x 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

4 I j i nj ^ La ■ '" '"II «1_ljv jJj^Lil I (jjjlJLsJIj CjL-uljjJIj CjL-uLl2JI ojui (JILo 
Sj^ Mijtl ClUlj o-r oil 4-ul9jJtl r-jLx-JI (j^ _>£-"^l *-^-> >-^-" ' J -i (_)-*£■ (_y^ L-uL-uij 

4jjL^sI CjVL<ii>-l j^c LojJLo UjjitJ q\ jlji^l « Vjji 3Ll>- ( _ T 3 j_ujuJI (JjJ-o 

LI liaJill (Jj9 JLjJjlII /j La »" ij i uj a 4ilu-ul «U£ (jlj "" "1 (_j^ tiUi ' jLJ *-" l i3 • ^-"il 

: L^io j^ jj 

aLc J^Li- 4jL-uj|j *_o i_x£.Llo 4J l1uJl>- Jl3 CmI£ I jl L«-i3 Jijjill JIJ-ui * 

. 4_L>. >_u (fljLi-u 

. 4-o^Jj <tKI CjI^Lc (_i CjIj-ujuJ! {j£. Jijjill Jljj-u * 
(_ T -2j id i nt^La (_^J d-jLJSJL^I Sjjl J /_^ Llllj-uJilJI (jx. .Jjjill Jljj-u * 

. (Sj^o^I) 2u1jLl1Ij S-j^Lti^VI <GLL>LiJ ^ Cilj-uiill ^ j^ill JIJ^ * 

.2LJUI dJI^-ij 

iO^VjIj <ii>-j|j *-oj t cLjI jii ill x_o i_*£.m «Lu3jj<3 (j£, Jij-ill (JIJj-o * 
^^-c-jjJI (j-j^Ja (j-c a I SjV^JLi (JALs lr J ■ ^»-- ^J L«-i3 Jj-ill JIJj-u * 

. Adoption 
. LjjSjjI «Li!Lje-a i _i j i ii j Q^jLSJI x_o i_iCLll, (^jIsjjij (Jji * 
. <£l>. j j (^^c. I Ajju ^J>La lis j /. '^« Jjfc * 
lIx^lJI •" j i i taJ 3.3LC2 sLjc_uj 4~ i«j» Jl^vl Cjj_l»j (Jji * 

.SjLvl (_,!£. Ljj J ■ ^-- (Jill <jiiljJi,l jjl^. La * 

7cJl . . . 4j jJI^J 4jLs}Ic. ^yfl JJJ-*^ ^ Ju »- J-* * 

1^J>- ^jUjLJ t _ T HJ 1 SM Ml^ll (^1 (J^X-tD^jl LlJjLv ^JM U ( n^l 1 4 \ I ( lit (j! (_ 7 -^ I 

l^jdl jJij-Lj-aj^DI ^ S^jl^JI <2jLjU.VI fl JjI (JjJj ^ytxxLaJI J^j-^JI (jjs 
Ujjj^iil iIc^e-Li-a I J^ (^jlajJ.lj j_uJijJI (j-u 4^^L«JI CdK i Ljj 'OjJJ cJ-aTol 
iSLpJI ( _ T 3 j_uJLUI 1 ^>-J^ Cjjuuj\ I oK 4Jl))tw ■ Vi~lj 1(3^3 (j-« A-JLc C^jli LxjU 
«^)Ia^_a (j-* d l S * > Lc Cj 2l LiIL>-l dj_ilj («Lu_j_JI jj-al^jul Jl>- LS ^.ujljJ I ^l) 
jsjajaj ^J-uJI T'L?'- 1 (j^ LkJu LaLj-i "| '"■ i J i u! Jl3 ij_ujilll r-jLx-i «LuljJ (jlj» 
jL_lS a^j?e_j L_LAj .«^jl S i nil ^j-* *— 3^LL>-2il *_^_u1j LLa_pe_« i _ T 3 ^ySjS\ SJljIuJ 
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uajoJIj (ouoJIj 6^uluJI OljjajJI 

j^c jjij^ '-y^ 7" j ■ <aj (^j^l 3j_«JJ» tJjilLi SLpJI cjIj_uJ(j (j'- j -^ 1 «LJa2l 

cIjIj-ljJLjJI <j_a J-jLfc JJlC f^3>a dlijij l^jlai- W^^ JSLSuxji dili (jla 
j^I^jJI JjJLjj "' ag£Lx3 1 (_, I r dljjJ-JS tt mg£Lj jJa oj ■* i a Ja 3jHa J^Li. 

^^JLl! j—ljJLlI! <_JLWoj O 1 ^' 3-ojLLo SjjJs (j^j UaLiij! dULL* (j! ,) '" J Mj' ,) 

d . I U". ^ j LajJ 3.}^>.j_a 4_ol^>-j «Loljj i2_a| Jui jj^3U^ «L<iJ (j£D i^^SLloLijjJI 

' ' "Jv' - * ^ ij -0 P'j -1 ' L ^"* ' 3 a •C^'J^ (JS <*| (_yl^. jL^fljVI ^1 jlj 0"ll llU 

^jJ—Ul «LajL^a l ^ * ' >*" LajJt^. 2l Ll*3j_« t « i i uJ (jl (JJ-i (jj-dl ^S i uj t ^lILa 

Jjjji ^Lal oLuJI »^^" i "~ z o^-d\ c?- 3 2_aLc 2_ajULo jalij <_l!Ll& (J3^ ^_3 

r ■ i LtaJl IJiJJIj /j-i^ajJI jl^->JI (J^La- t j-a 4^Lj- ^" l " |_,"'^ j^j»"tl < ,tl U ^ 
CjIj_j-jJLj Cj^j*_lj <U3jjJ,l '"" »lu~tl jj| ajjJI <j-CL>-LJI (_glj ^^^ jJljjj 
Cj^JJ ^jl <J_i t da 2 9 ^_iiD^_l,1 ^y^sc-i Li_ia (j-"^-* LiL>. ^ 3* J o la dj bu laj 3Ljj>J1 
(_p3^flj (_ 7 ^-!l L-ajSJiJI i—JLla-a 3Jl>- tlfVJ '^-'rh 1 ^^^ JJ^J ^ *- UJ 0' O^-*- 1 *l3lj 
J^ii. <j\la_pllj J-alj'i/l yJJ SLa^JI CjVju»-a jl fO-^j'j ^ jl L«£ i jJlJI <_,!£. 

£^9 4 1 1 1, 1 , 1, jlSJjj i jluJ,I (j-o (_5^l c i -^'-f :v pljj-^J j<u*jLiii! ^^JLlI! aL«J! 

(j-a 4486 (- I r Ll^J^vi 3_<jiIjJ (j-o 2 I < ^« -> " 1 1 ^IjJLJI 3j L ^.|j_a jjtj (jjaij 

iSji^J^ SJLJLa. ^jVI 2" i nil j^mi^/I J^Li- SLs^JI oVLv SjLjj (jl (j\lo^pJ,l 

(^1 J'^_' 3l_3jJI CjVjLj<_a (j^ ^vLio pLfljju 4jla (^Lj (J^^lII (jl jJljjj 
oJlj* (j.3 j hi II La ^jJi (j^LJj .(jJjVl 2"i i nil j^-ui2?l J}Li- '/40 (j llj a. 
x_aj « (_>aj-I. I (_yJI tS-^3-2 *L3li ■ JLa> lt^ OJ^* 1 ^' 0'" <-3_J>»il (j-« ij S4 <Lui>JI 
Ol j ^ (>SLIj t 3>LLVI ^yic: U>^l ^^ (jt^ ^k-V (j-*^J ^ J^ ^^ 

(j^LJ! dJL; Mill i>jLo.Li 3LpJI tiij><i Jtia «Cjj^=ej ^JJ! jujuiJI jjjIi!I 
.SLa^i! 2_JLlI| aj_juuz21\ Sj'rill J^Li. «OLp- (^ l£>^ *— 'LhfcH" *'j^S c?-^- 
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La q^sjJs\^ j-l-lATlJI (j-u <iJ3^L»JI J5^. J-J-"-" (jl 

^— I LL tT J 1 (jl)) *.i>1j)J_a 7-j_Li3^Jl *-jL-) Lx-uj-i l_i_Ll£.l Al_«t 
jLS I oK 4jU « LuLAjj))Li3-aJaj i "^Q LL<u I "^ . aj aj 

jj " V t II ( J^_fl_J . ((^j-Jl-J-Jl * "^"j ^ ^ 1 C ^— L-L. t - T LJ I 

(j■^— ) \j "< i n a ^Lc LflJ ^a^_flj 3 Ljj>J 1 (jl »:« (J S — LlA )) 

cjIj^Vi Sj-L-egi Uiij^lj aijjij ^i ^kji 

Lojti^. *j J i i a II Cjlji^-^l (jSLJj . 3j_uSL!lj OMJ-LtaJ I 
(j-a JUJLc *Ij^v2 Jj-ill j La i aj ^^.; a (JSL<i Jl»-Lj 

^_L«_a i (_j_)^Lj_) i M i n qj i _ 7 H>.j - *j j * ' -~» 1 1 CjI^-jJlUJI 

3j_t*3L»Ji,l ^LLlJ l£ j_ujuJ I 5-Cjl i ii'io ^iu ^^3 SLpJI 

LljLs ijjii"ii ii U iLu^j-uiil! (^ Lcjl i n~ juil jl 

die CjJl^ej La (_gc ^ . ^ ~~ la 3j-LaJ tUttl ^1 r-Llje-! 

«g» i«H jMb W*rf -^ UU </*! tjjj 
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^_jJlL» LsJLulS i)j£Xa ^^j-Lujj (JSLtTuJ JJj-i L^oiaJt-a 

19 



Lt3lj_La ( _ 3 -3 d . ■ ^ i 1 1 CjIjLJoVI (JSLi (Jjjuj iLu-ul^>- ■ La J -» a yi La *(_yji 
' " ' I J ■ Lll (j_o 3_CjjiJ*-a /— Sjjj LoJlJc£.j /. ■ i a » II ujL^>- ^1 L4I0J 4 j 1 n-»JI 

jjju V jJsj ii>jijjL»- L$j| Ij^a (jLsjju 1 it^l^ 'j^'j njJLil! (jLa i3jjJij>J! 

1 L^_sLj j_ujuJI (jl£ uL3 i(j-L«JI i_2jJaj I J-» aJ ' ^^J «LiiiAj 03^ 0' >JJ**J*I 
i«Uj^C. sLjcjIo » 1 n_l LoJiJt£. i_JSJI .(JjjjJI ^1 <L<iSx-u3 4-OjiJ 4jJ| j-i^eJ 4Jl3 
4jjll j_uj(ll3 1 1 JJt (J!Lo (j-o j_uSL!l (JJiiii (j^=->J . tL-u Ij ^ji>" ' Mjj tfuil c-u.aj '"' 

jjji_i^ t<laV <^j 3jJL*_« ^jj '^"~ d _ 0^ "^^^J 4-iL>"< < n 21 1 » :^j i n 1 L« j-uj 
^_3 4_j_jj_^3 I j S CjIj_l«3 CjJLsoj 1 6£) T "** " Cr^ (JiJ^O (1^ 'J+'l LJLjijI 

Ljjj » i~i V I ™ \l . >■. c ^JlJt'ii 11I j iSjj^s 3jl>. I i»o 1 11 ( pi 1 ""^jj i(j^-«J! 4 & 1 ~ii 

j] ' ' - 1 ia ' -~» I 1 j ''^" 3 :::e - 1 (JtH*^ *(*^L^jI 4_»_Ui 3^e_i 4 j i n-sJl I ' ll '^"~ 1 4_l>-jI1j 
CjIj_uJ>jCjJl^oj i^Lc 4j>-^j (-LiaaJI LilaLiiiJ jl J)i3 ' J'^* a lO " L^V 3' Jl== - 1 
Lu-oJuSj 1-yJJ f-^'- 1 "' 3 ' 1— aljJal ( _ T 3 S^j^jj (jjistjj i4_pj,l LuLvj^ (JK i"ij ^^ 

^1 a jdl ^ajojj < 1 u^S (j-tsu tiLH'iJ ' 3^ a *4A3* 'J D^'J-^"' o a ' ^"'"' LojLi^. 

. Lu^ajjj I i 1 " ■">" pLSjl jjjujj ijjj/IjJI 

1 L'lTl.'Lu ,_£ SjoJI j < i""i 1 n I 3j_o (_p (_^ CiJl>j Cj I j_ujill I oAjfc (J!lo (jl 

j I < mi" 1 11 V ljL^-a> LuiLojl /_i Lu_b ^ J^^ri ^° o^ r LIjT i I j^i (^a j mJlj 

joJL«JI ja^ILtjlLs (_5-3j ' -ll tac VI t_^Lu2s>-\ *Li£jb\ l _ r Cj5-uii\ jL^>- J-*J i3ju>JI 

** lGl^J~ 4-ll^>"l I 114 1 (J-4^. «LuLjSJ fJ-UJ tj Mil J (_7^j' AJi ^ JJl -((l—3^J^S^J_u)) 
i4_J_«ljJ iSjLjIu ^^^ '*" *M*» a ^J^IljtJ i7cJ,1 ^^3 4-uj.^jl!I U^UkjI ^ji))*.^^-! j_Aj 
(jjLflJ L4JL3 i3JjJl>- ' " ' I J ■ * a (^Lj LajL^J ifll alS 4_Lla (_p J}Lu-uj i«Lj£.jjj 

iS, i>* 1 ..«,-<! jwt I c^jl^ jjLa i^^a-jLiJI tLaill (_yi 3J^liJ.I 2^,, ,^.ll 7- jLiiJLi 

4_L>-jiLI 5-jLa-"n 11VI IJljj Ll&j i3j^>-jj,l <Ltxi^3Jtl I r-iLiill x_a j " Laxi V L4JL3 
«_o «LojL2JI 1 " » I j ^ '■ 1 1 (J_il_Laj 3JjL2J,l Cjj^Lil (j! CjJL>- ^J Lai .(JjiaJI ^ii 

1 Uj,:, ~tl jl j-^ ^JJ cjljLil (Jjj/jj7txil (_y^-jL>JI ^Utill (jLa i3Jji>J,l r-jLuJI 

gLt^ta-jjJI 5-1 La- "11 11VI (jl ^£jJu ^jJl>-j .««LlL2 jji La i _ 7 i^ l -^-pJ (j^ *•* ^ * ^ 

jl»-Ij a^j J^Li- cjIj_1,I i_aVI JiiJljso L4JI J-j iJiijJlj>JI jjLj lj_ol irmijl 

iajjJI «L(j| /^ ^^H^-j 1 Lb A Uj-.t I 4j-lJI ( _ t 3 A iih-^J.1 Cjlj_ujilll )«_2j LoJlJI^. 
Lojti^. (_gl 'tiiaJI (j^ 3Jlj>JI JlJ_^j LoJii£.)):«(j-UjJ)) AJ-iJI 4_lI| j-iji- (Jj-aJ Lufcj 
(JS i"il tCjuLa-"( n Z I i>Juk (j-a 5^ <w i n a «L^^_a ^) JLjJI ^Jbjlu-u tCj\juuLjuj\ J^&i 
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4_LiL2j La ■ I" J .^»-»". . .."a i3j l j>J! £ys i^Slj J-o^s-J ^-4^" C<la--v lil dljl 
(jj-SJiILj (JjJJI L*JLUji « /. ■ i a « 1 1 (jiill)) /- o i nj La-i ;j« -ll L<aXI ( _^oLitjI/'i(l (j-a 

/a^jaJJs j^^-'a t jlj q~i , ..Li <^al i n-v| Sj^-vl ^ Adrenalineij-dlJ Sjjsf I Q^ajjji 

(j_a 4_L£" ilLli (jl jl irt_^3^1 ('n r r-^Lli-l j!^j_jj i*s-$jjlj| -5j-jJJ tjlj o"n nlj 

. 4_l$_l>. jUJ 1 4_iLa-"< < n 2n j^uLciU*. 



2 J fcyxjlll 4-iLeIj-uVI v2jj_l^.l I jl La-L3 JIjjDI J»l I n"t lil 1_L& Uft£; Vj 

L^JI (J)JJl2ujij «Lal»JL9 njl i n't^Ll 2 .j ,UII 4^tla L$JI *.] i Lgjlj Jl>- jjJs 3_bt^ 
( _ t jJI 4_j|_jJl p-tb] (j-o 3Jl>-Ij (Jix-i L&j \-fiC u i^LtS (jLtujiL! 4-it.ixlajl «La_La 
> o i n_tj iji I CjLo^Lla ( _ T itjJ 4"ji ill i M-*. (j-a J^>J L$JI ii— ojSLUI (_,i^. oJlcLjij 
3^vL>JI CLici lil ^s-Lia J(j-v (_g2( 4"M . >■<- o^3* I i^jl (j-*J 'J '^' a ^ i_?_>i9 
.<_jj^U j I (JLlai! 4^jj" L$Jl • jl i^jj-uj .4_JI 
il*Lijj i— il i ii->- (_,i^- I j.'j'^* ' (_j-cisl-i£j itiLi V ^^jj~^j" 2_iLa-"ii nl (_p (2>SJj 

^"J-° J^jl ' LgJ*jLlJ (j-° O' ^J-!^ ' I 3^-1*^ 3-oj^UI 4 al LaJI 4_La ^^" i" L^j^ 
x-uslj^j 4Jjjje_a 4JsLU 2_«ji£ ijJJlJI J}L>. (Excitee SjLlU) Sjii-a-"U SJsLLaJI £yi 
4_jLa-"ii niS" (, j i a * 1 1 jLgj>JI (j a ■ ' J LaJiitS i4_iJ3jj<JI jjJLllj ,.-.\t ,>..tl Jio 
(j^_)j_aj^_A jj_a 5j j ^ i a Cjl_j_aS 4S_)I iii" 1,1 «G^Lt-aJ^>- jj-* 2 ^ t i^J^"') iSjc^JJ 

juij Neuradrenaline, ji^<ll (>JLJ Sj^'i/lj 1 Adrenaline (jh-IlJ Sj-s^l • 1 1^ 

4-t^>.jjj| 5-1 La- "11 nVI : )l L^ILJ-Lia i3_j^i>J,| S^LLaJI jj-o Ifj-o- JJ^ l-^JJ^ 1 
oJJla (j- I Lajj Jj 1 5J a ->~ 1 1 4^LLiJ| ( j^ JjJL>J,l (JJlJI ^J^a '^^a ^ ^" ^ i V 
.((_,. ir^tll (>dlj Ojj'i/lj i^rJLi Sjj'i/K) S^LLJI v2jljj^ej5 (j-a IjL*. JijJl^J.1 
5_iLa- "1 1 nVI (jl i/j-j-i^ajtjl (J.L2JI pjjloj^ /y^ (j-CcvLJI (_gij ^^3 jJLjjj 
LUojI CiJLxj I j IS Ij .^wjU-^JI 4 1x3x1 "~ Ll 2_i Ls^jjj IS" i t-^a «_23 V 4 j^j-^-j^JI 
l _ J _£s I j » i m-l 3j-iJ->- 4_«_jLia t SjLa-"i i ii a oLa ai-«-a jl jLSLkii LlL)L2j LaJ-Ul 
(_yi 4-i La- "i i nl dJL^jtjj 5-LlJS i3jjJl>- 4HSLi (_yl>- J I i Jj Jl>- a j j a a jl n_jjS\il 
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Jiil Jl»-I Jlj-" i n't Lojj^. (jjSi LaL&jl 2 _i <j_i-vjli.il cjLiLa-" i ..Vl ji£l o^j i<jjull 

Laj CjLljvjJ^jJljIj ..LSI 2 c (j_a 4 1 1 ia 1,1 LjjJi-! CjL^vj ^Jl^ejj (jjjLi*- jl 
(j I 5 c i a j ifiij I S-jLxaj CjLj-^-jJjjJiJ^I j-jjju <jl (jSLa-i L*Jl jiJsIjJIj . 4-uil 
(j-oj i3JijJlj>JI CjLojLlI,! jJ^SU 3jt" i ii 1,1 CjuL>JIj r-lj.}^! (j-a j_l& 4_i yj-J^ 
4-j-La-C jIj_£Ljj SJl^- I fl-j-AieJJ (_j-k. JlcLcuJ CjLl»-jJjjJj2| (jLa 1 I Jufc i_L>-' 

. 4_l>-jjJl1 3_iLajjj/VI 
J3^ o^ 7-LujU jj_aj*_) Lbi fibvjjj I j" 1 *^ Ja ) e\JLkj-a «Ll^_l>.jIlII 4-iLa-*i i <ix\j 

(JjJji i LJ^vLcv (j-o (JiLiij (_gjdl ax I '"'j *^\' L*lli j^c jjj<-ij i L^jL^UjI jLi^. 

CjIj_ujuJI (jl i0j_al (j-a 3j_l>- ( _ T 3 Li LLui lj-^>-l -'J'-" Lajii^. i«L>-ljJI l _ 7 \^. 
jl j »JI (^ 3-^Li.j Ij -»■ eu a Lla I lu 't (JJljJI (^ J < mi" aLc d j^j; 3_u-lJI 
•» j Jl i^a-ll LLiLlS (_L>-I J (jj_LLa_LJ 4_l^_l>-jjJI CjLiL?-"ii nVl Jjusoj i/yj-Ltaidl 
d-j-j-jJIj (jl i ii iVLa i l_L] j-»- L«_i3 CjJlxj La *_a <ii nLuJ (JjjLAJJ i4_ii3-aljj| 

.jl!l>J,I (J^Lalll (jji <LijI.j 3JLv ^ L'homme et L'Environnement 



(jj£Lj (jl LjLl^vI (_£, J" i ii "t «Ll#-l>- jjJ I 5-iLa-"i i nVI (jl (_y3 dJLi (j-a (J-ujJ 

(j-fl eJ-^U^ (_5 JJ1 ,_L->.jJLa t 2ii>.LiU SjIiJI olj-uJUll ^^k: hj mJjSIj ^-"^ 

a^LjvI CjLa£.IjJ, «ULl»- I ol i ii a i/yALmjJtl CjLoJu ^1 LuiLt^ LjjLa «GjLu-u 
(jc <A3jI j i tU i_2j^e_ij (jl (_ji£- Oj-^*^ 4jL3Jila 3jLu-u (_Ll23 SLjlS j<u tcuaJLJl 
Ljjj-3 tl)L^ ^^J (<_P^~J^' ') c^^' \j 0' (_j-^ '*' <* (j-a (J-u-jJ ' L&J-U-U ilaj- 
(jiLujIj i«Uia <_*-l>-j J±x i o' i*^ ' "..' *^J ' L^JJijIi (_y3 4-t^y>.jl]| «QjLaIijj/lj 
JjV Lufcj itf^jjj 4_i^. (Jj3i (jl (_Lt3 CjJSjJI (_)-a*J j-a-ij i4^>-j j I i rii <^ I j 'UJJ 

:4jujI «ULu_ul 7\>-Ia (j-a 
S^jjlII J^J (<sJ lil CLiJcaj liLa * 
JjJj (j-a «lSLlj-a <lcjjija_a C-J tallj (_a3j^ ( _ T 3 «_»^3j-l Lajti^, CLlJcaJ liLa * 

(_iajj,l ljui i U j ■ >■ ^j ^. I . ^". ^ V cLujiiii!lj 4-uJljJI (JJtflJI 
4_cu_uj OojuJ AJJ Jjlj Lajj Jij_ill ( _ > i>jjilj LajJ^, iMlLa Cjji^ej liLa * 

i4jLojLuajaj 
LajLJ-C jl Sj_LLai- (^jlaj-a l j l js LiJLilal Jl>-I (^Lu Lajj^. CjJLxj liLa * 
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jjuj-JI ijlc ftj'ijill Cilj.Ai.ll jjUJ ^>^}^jLfM jj 



2 i fl-3 1 jJl I oJlj* (_p_a S«Lol_& 42Juus (»l-X-il ji aU Ji£.j^ (jJ! ' aJLluj x. 



1LS 



(Jj-aJI .Sj» y~^l La lo\ «Lj_Lc (jlLu £jl tj£^i La (_jJI ?-LL>o Lx-ilj i<Ltgg».j5JI 
(j-0-jJL«_*J I I "i I S j i4 j J j ^j" *l 5-1 La- "i i iiVu 4j uaJI JJJJJ _>°i _9-*J "(j *^"'^ 

.^j^l S^ljij (J3^ «LoQll (3^-1 U J '^»~" 

Loj glandes endocrines -i iaJI jjJLII ^^i^. ^j^ J^»- ^1 J-«H»j (^yi-iSaJI J<ntl 

3Jl»-Ij L4I0 1 jljl! (j^ I jjlc j>fl3 S-oUe-JLa ij-o^l ^ Hypophyne 3_LoiitIII 
l>3jJ<JI (JajLa SjlsIj ((^QjiSLJI jj' a ) jk<11 ^JlC. ^1 t-ufcjG 1ACTH (j^-JG 
Cortico Cj I Jjj^p^-u jS-uj jS : (_, 1 n" d-Luia 3-uLls-lo .alj^ tt-LIjI ^1 LjjkjjJiJ 
njj-JI (Ji-I j (JjiLilII cjLLsx. (jj» cjLjjLuijSL!! ojui JjN LaJl Jj^jj isleroides 

Cjl J I j" I." I 5^1 L^a a -i'3-<lJ aJlII (J^L>- (j-a (Jj-u^3j iajJI ilajula f-3^3 (.j-^- 2 
Liajt CjUjLut-iSLlI ojui i Jljj joj iCjJl>-j jjl t-jijj>JI (jjlaLLa ^^3 Cj^LUI ajLSjJ 
dil jj SXI^" 1 na 4iaLc SjJS ,-JI 3_Lal^ SJsLLs (jj9 (j-UJjjJIj (jjfcjJI Jj^o (^ 

^ 1 a j 1 i jl ojj-^i dJJii (j_o . 2 al La II (j_o (Jjl^Ij j-j^i IjJ^ ^j — " 1 'J j I Laj 



$J$*JI »j»JJI^Uii.A§ STREE (dLAftVI) ^Lft j«5l f»^M 



(_^ ?-^ Cr-^' CjIjj<"ij t I 1 j Je "1 in a Jl>-Ij ajj (J^L>- SJlJJlC oljj ( _ t AjSJlII 
J « d-l (j-LLuJ (j? (j^j kiSTRESS 'I J ».VI jl jLjkj^l" 7~N Laj^al jl (j^aljJ 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

(J_L2JI_3 ... 1_L> i \a j >i II (j i ..A'.tl i-Lltl (_yi «_23 (_ 7 jJI Cj Ij-uaTlJ I j <Jl)V^tl!l 
I^K ir-jJ,lj JjijsJIj iSj_i< i nil CjLtJa^lII (_yl»-J idJ Mitlj i p jj i^aJ I j i^jjjJIj 
ij-j-j-tTJI j I tv.M *Jsjj Jijjjcaj . ?-LiJVIj (J-a-»JI (_yJJ ACTH _!l » 1 1 a a i_Lljj>o 

CjLu (»JlCJ isLj^Lai^VI >Uj. ,>.tlj ijj>-I (J-4-»J d l T~ (J I J j~n ill (_y3 jl i4jLl>- 
^J| I jj U , >. j fo_i (_gi '^ <LlS->JI (_y3j iSLpJI t_)^L-ui CjMjJjuj ipLUoj^l 

. «J}L&j 3i I »jl lj^jSo] (Jj^iJi jj ^jjj (jl (2A-*^ lIw?»*i *i£>-l_4-a 
{j-a JjJlC SJLc 3-<kj i \lj-«-Vlj ^pjill I flak: (aJ^eJ 3-JL>JI (jl . niVI 3l_p. 
(j-a (_^jl (jl i n'tVI (jl ULLjj iSLpJI (_,lr \j tao. I j ■ >>» j U3^? -^ (_psljjaj?l 

jJa ijjj^>-i (_ T iII cjLjiIjjJI (jLa i u^j^cj y3r!-9 'i-*- a ,_, *" L' o^ o'j o'^rP^' 

jL^vVI jl i/yXi^mJI ^jjjJI (j-a CjVLv C^o f-^sj ^J i(jl^-pJI (jl (_yl£. CjJj 
JjlS 3_JI (jx j_uSLJI j j i iLflj -1 j £ a 2( djlr L*ll!i CjL-uI£L*JI cAskujuJ ' (j i uAtJI 

Cj Lc^O-ii^O-a (jl I ill JlJJ i ntu Jul£. ^_a-lJ-« (_^ . «Qjt_x-iD J (jl I n t^l (_ T 1^ ^J^iJl 

CjJl^o (i^^^^JLIj a I $^ 3f I a » a^Jll)) jM o**" ■■' > awJiaXI 5j_uol_Jti,1 «Lu_J1 (_pa1j-al 
ajSpj io^Jjx. i^fl'm >f^ (j^ lS- 1 ^j-B ^ ^i)-^- ' -0^ O^- O^^JD (j^^ 
(jLCa i4j uaAl I oLul (j^JjlJuj i (J_qjv j_aj_j (j^vj_tjj (jJJJI 4j^Laj (_yl^. r-j-ajJ 
i—xjj^sI joj i«Ula ' . 'J '-" i a I J i d La « i '-- «_ajjlj 4jI '^"~ I Cj^jjjj h . i Jacj jLl (jl 
'/^S^ujiij ^1 iiJ_^xJl jJI (^ ' . JaJI uliljLj^. cAj^sjj J^j .uliLaj 2 1 1 ft 3-ajLi 
( _ > IojI^ju i !_gj 2 a 1 1 JjjwiJI J I uij Rhumatisme aJjjLoj^JI (jlalj^l CjVL>- (j-a 
t_JaJI Ji£Jj dll jjj li-jl Lacyi t ^UJI jjjlllj iPsychostres mii'ill jLfcjVI 

(j-u-dJ II (j^_ ) ' la M II 3jJ)^_xId (^l Iju^ «Ll>. jJ^_laJ I SjjlJI j '^*~ (_^ LiuJoJI 
j_&I^IaJI (jjjjjj i±uJl>- c-Ja jJjH^ 1 1 i J Lj (J^LiiJI (_jl^. jjS_pJlj i Jljji^JIj 
4^^L«JI jt_ui>jj (jJI i_a Jl^j iPhenomenes Psychosomaliques <bj mjJI 2^...A;tl 
i»l JLjj i ii II j ,_, .' >-a*JI 3'-*J > ^' ; (_P-° d J ' aAul CjLoj'iil (jlJ sLajLSJI 'LSjjjJI 
S-iLi^aVlj i |_gj 2 a 1 1 Jj_a_«JI pLvjij (Jj-oLm aZ\ (j^JJ '''-d^ (j-° 2jjLjJIj 

(jOi ifel ^11 (j^3La (ji_i JojIjJI jji La (jSLIj .3_uIj 2 j-*- £yi Disque j^lalj^JVLi 
j_^ (_yJLl!l J l^AJI (_a 4_ilr S_iL>.VI JjLa- 'n .. La I juk Saj j • •■■-'" LuSLa-i ■ <^j 

U^s\j^a\) AJ_uLaj^Jlj (oL^>-VI)) (Jl-Aj^lj (_gJtuji^JI /j i itAllI L-«IaJ I ja_uiLia 
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>W vj*VH $\fc$\ 






-L-jJ- i ii -»JI 4. j i ii A i II j ifelj la II ,<Jl£- Jj I U Lj 

((<! J *^ .Utl fiLc-LUI)) «U^_liiJ jj-* ((t^LuLoftUduaSj i u ill » 

(jl ^^3 ] iSj^JaiJI a JJt (j-aic bjj immincte naturelle 

J n tj j ua2j hjJljJI Lj^L>- (»Jl^3 (_5-J-!l 4_ol i n II 
l-u£j3 ( _ T 3 (Ji-jJ 4ja- i ii ial ojui (jl_i LsJx. t4~-a- i ii tl 
j-jL£Lj ^Lalj [i~<M . >. « tl jLjjIj (J_g3 LflJ, I 4_uitcl 
ojl Ja a 3jl_a jJJljJI jj-fl-J i4_al i n tl Cj I— i-J-J J^j-j-I I 
SjUtl (jLfl i LjJ'rh^ 3 (jl-^yi 7r'>« D^ I '■&* ■ ■ U^-ajl-Sl 
3jJj_o 4_al in II 3^m j»j-^3 Anticorps (_gl 5^1 <>> 1 1 
lil Lai <(jJ_jJI 4c.l_Lo (j-o lS>2j_3 . Antigene ' <>»tl 
Ir t-JJLLj 3-oLuJI SjUI (jla iI^SjlIo rljJLI o^ 

4 ii i ii a (Jj^oLflil «LuSlcJ ( _ T 3 i . i i "j^^ ifljLi^aXI oyAS 
ijjiijJll ( _>Iol^cl (_5-Ijl IJljJ LlAjJ-oj iCjUL^ilVI ^j'-*.' 
. 3j>iill 3-oLJI S^UI j Jl3 (_,!£. »lj ifuxuiVb Ji-Lj (<u 
CjJl^o aJ-uLoj^JI L Je>\jja\ (j| . <_jjLx2<JI CjJ&I jJLtj 
jlj-Sl ' a c I i Zajj <-i^>- i4jjJlII 4-ujiAill CjLojal j2\ 
J>j_«_*JI (j-° J^wP'-^ i<LaL«jJI « Jtjiill jJj-o» 3jLo 
j Ji 1 ' C (J_LjJtJJ i3j_«IiLj_o i"»\t .>< » II j i [_g « ^ A 1 1 
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t_gj i ii -»J1 (^jIsjLjiJI (jl jji i«Jsl^JI LLu 11 La 2 a 5jJ i ii-v iQjLi^al (jl ij^jiajjxl! 
jjLjijVlj i3_iLSL!I (^^c. iUoLJI 2j i tifllll CjVLsJI jjjijil] ^jj^iaJa 3^=-jjJ j-& 

(j_« p^-'- 1 5L?t3 i tj-A-isi Lxiajj-a (jj: (((j fljJS)) (_ 7 £_>_4_i1 Jjl j^ i n^jj-J1 (J^-^-i 

(_p3j_o (_glj t—iLciiA j^c «Ul (Ji-j3 i«U^. ' a-ifuSLlI i_JjJj i«LJLcuJj ojj (_j-3 Jl Mill 
'"'I fl-ll uaX\ I J ■ ■ "■ i4_Laj-aj 3jLv ^ j i "■-" CjlcIjj^s (j-° (j- 1 " 4JSL1 i ^ j i a c 
O^'j -0 ' Ol" J^L>13 *-jL~jj i«Lj^Lojj A i im*ij x_o *lLvC «LijI (_j-3 4^J(j"n n" (__All 
i'j-i, {j*$ icdJi i(j\j.iL*JI (j^aLa- uial (j-o j-ii^l ^L^i'i/I ' . u-i^J AJjjLajjJI 
SjiJjLjfo L^JIj ijjjji-VI f-oj I J "■■-" «_o L«jlj Lcljj^s (j7h»" (JjjLlII (j-° 'Liill 

» a J 9 iAl^_JV Vlj tS^-iljjIj i i _ 7 _Ltf3^Ajlj I A . qJfcqJl a p llMI j ^1 TAl 4-u-ol I tt^Jl 

(j-C (j ii j Ij 4 j •■■ fl i II 7-jj i"i 1 1 j^c «L>oLcJI (Jy^oLflil j^jlalj-a'if 4 l(ji ii 4_tuJ^3 
'^ JJ >>» * tl ^Ia1^_a2l tj\- 1 (J_L£2_iaJl 1 i * i uJ 2ij» tjj^aj pj "(^j uajul JL>Jl 
I a\l U ilj i<ii>.|jiio «LLajljILa 3Jl»-j (_ iJJj (jLcuJ^La i4j i ..AMI . " . I r- 1 j , ^ 1 1 j 
(j-a I J ^ a ^J_' L° f-° I 3 ' '"' I J c I i_P^> ^JjJ^-^II «LajjJI CjJlj>o i3Jl>-^JI ojui (j-o 
-1 se »>»"■" jl i3j_«J,l 4-^.jJs CjJl^o jlijjjiAill (jjj-iloj ijJa-aJI ( _ T 3 SjLv aV| 
C-i-taJ I (j\j (jjj i ii Till j (J_al£i~JI <— ^*-J I jj nj^jjjjjl i '(j'lj jl i4ia-il«j| ^Lj-o^l 
Ltjlia (_gjLj^3 (_yJ.ll 4_ujiAi!l (_pl Mill (J^- (_J->-! (j-a .- i ..A '.II Jjlstlllj ^^[ , M -»J| 

i_j_LjJaJI 7=-i^>j' Biologie de l'avenis J • A". ... II L_l>-jJj_lj» t_iLl^ (^ 
j^ i \l j-^-Vlj j"j",tl ^ <IjVL>- lI^o (JjjLibj LoJlJ^. (jljiill (ji Bonnevilles: 
I J » . aj Lajti^. L^ju^oI (_g JJI ^jjmJI «La_uJ L*Uij i3jj(J,l ^^S CjLvj^j CjljJuuo I 
i3jl^L>JI (^ ( _ > I3jji_J 4jiLj£ * " J ' a » LoJiJ£.J i4^_>j>JI L^J jt_uj V l _yo\ Aai ^'a 
(JjjTu Ula.)) • J I A a idJLa. ^3jl£ iaLvJijVIj CjIjIj i nil (j-o j-i^ Jjj «L3jL^3 
LxjI^Is «CjI jJu 1 1 nlr LLaLal JJ^~^ ^'j- 1 (j 1 ' 6 -' '-"'J '(jlj^AII __r^- '-"i>^ i - 1 
i«Lj_oj_lJI 3|_lj>JI i— <Jie-i^3j i(_J_<U(Jlj 4£_>^>JI ^^S 4jjj>JI (j-° Ji^Jlj iaLv^JI 

jJl^JIj (-_3^J>J1j 'j^«i Jt_« -"J.^*' SjutfoJ (jjjLul J^LflJJ tCjIjlJ I nil 7r J ^ I <•> J 
(j-O I J^ Llxjl^ LxJJ ,2 Aj~.CH p J I J Ml 1 1 (^ JJ I nil J^C (JjjLlII (jLjLljj (jl jlill 

( i j i ii "tj i4_«^vjj_ll (jjj.1 j_^ (jLcujVI ' ■ 'J'^ 1 "' (_tjJI (_p3lj-aj I (j^V <— JLjjjii 
(_, o i ii _) La jl (- J-lS-jJI J »Atl jjjj .etj jj-«-j".II CjuLa-"i nVI (_^o I JjJlC ja^J 
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Jinlnnll yjbijolg isUfcjUlg i^^juuiaJI— ^juulajJI iihll 

• oL^a-VI jl stress ,jLjijVI» 

l3jL»-lj SLpJI (JJUJll (J2 njl^JJ>JI (_yi^. (_£j^*J (jLtUjVI (__4^. (_£^*-J Loj 

(2>SL! . 4-^jI mh a 4jjjj>JI Cj LlLojJ I j i3Jl>-Ij 3jjjj>JI 4-uL)-a-)Sj| Cj^Lc \Jul I J 
n-dljjVlj jj < i"i 1 1 j !_yi\ i n-vVI /_i (jl^-pJI (jx. «Gjl_laL> ( _ T 3 i algiej (jLcujVI 
J-<s Lg-Ljl 5j Loj .<L)ii_*_U^ 4jJuju>JI L^Lj j * ■ '--> a .SLpJI CjLu l-~ fl «L$jL^oj 
LxJS ^LtujVI (j! (_, < j j la j .4-!^>- (j-*J «ol£JL>-lj <LL»c ("iSLaj «Llojj <"»VI • ■A'l 
Cj^lj I o IS iSLljsJI JajJLUs (_p-«-i (_j^-II 3ju>Jlj Cj I j_ujill I l j H a I J-J_>-^ ^^*" 
(j2 t3 iLuLgJI (_)AitJ (Jjjjcj (_£jJI i JljLcuJ! j_iajilll (jj^J ^-°-i (J^H^'j 4jVL*jijl 
(_£-}j-J AjJI CjIjLu ( __ p 3 CjUj^j^JI (j-° O^Jrt^ (J^-* 3 ! Lr^l lSAP *~ **' *'"" > *^ 
U^>\j-a] i , > i ii j-tb JiJJLji al J >■] 3l_L>j Lltj>o I J » < ajj r ■ •'■-"- VI 3jul ^1 

.^LtujVI L^lo (_-rJL*J 3jjji£. 
^ I c SJlC.1 i nil 3j_ut~Jtl 4-^LlJI i_3j^IaJI jj-a I j i a « J (jl ^1 jj i"i I LL&j 

.Q^SLj Ju3 ^jjjJIj jL^vVI <J1iIJl».I 
.«Lujjlj_ui!lj ^j^jSLoJI CjuLc^^I * 
.SJjjJa Cjl^pjil Sjljjtil jl Sjj^ail ^_£sjjul\ * 
(j.ul i n-v^ilj r ' uagj^ajlj iQj^>Jlj (jji^ta Vlj iCjjl^>Jlj I _ijl uaX\ «L#jL^o * 

.(jj>i.jfl (j- <Lufcl>£j Ll 
. I 1 Jj a (J uLflJI jl SLpJIj (JjsJtJI JajJLua * 
,7tJI . TJT '^^ 'f'^j-^ 'J-4^l t'LtfllaLJI '"'I "■' i^aJI * 
(j^e_ca Js* mi* (_yJ.II iJ^^tSLllj (jjijJIj jS~ i nil Sj-ali-j «l JJLII 3_iiL^J * 
joiaJI Cjlj^tll, u^sjjCJ\ (j^ ''Ji) -0 i^*- ' -" "' <UaJL) (__rJ*j oL^>-Vlj ^jjjJI 
(jlj J « J I) >.J o I m lj 3 /- a jj co ' -l I " S (_,— a 3 . I ) >-J o 

( _ T ^ 'jjL-J I J'^l Laj3.| (jJ_MiuCJ 4 < i n" (_J_l3 ( _^o«STRESS = jL^>-VI= i _3' J *J^' '» 

■AjJ '(JiJ- 1 *3^^ < ^-* :v <j-° ^^ (* d 'J. 1 dh° 'o. 1 '^^Il J^^J^'j^Pj^" O^'j- ' 

^l mJjJj L^jV Jj lioLo L^j^ V <"bJL£.Vl (j^itj oUo ^jJl^o t_jl^SLII ^ 

j^iiitljtVj^jMitlj ."jjStK.i-il jwtl Jjl"^a,UljaVla jl AjVI j? jL^^fl 

^jJI l5AP 't!- ^ J>^-^ < ^ L ~ I - Ija 1 'tl)' A -^ , '- tu ^' (j-LaJJJ,l jJiu ^^S dJJj 

^ylc J j ? t l_LJI i/o^jIj (^ dllj J^ (jjj sjjji^j (((j^jJ.! j3jlll» ( _, < i i nj La 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

LoJlJ^. (_gl '- J llj ' • JaJtll LcvLocJ LoJ^ SjJl^.'^I £yl f l^j'i/l aJJti JjLu 
(_£^L>J1 jjjLuJ LajJt^. (j-kj Qc-A^-uju Jl>- ^i^.) Lb I .^J^ill I flJ i ■■ ^ 'J<3 a tll^- 1 

^^3 LLlSLIj tSj j » LaJI LLaj q fr j^c (_,! i n"'i l_LJT i^jJJj ice cream SJi^Jlj 

jj^i ^ 1 c ^j j LuL («-$->l (j^J^-^-S OJLH-^J .^S i uj| a 4£j i ii tu ^j5tli_(j 4JLjJL>J1 
Cjujij liill (j-o (JIjjiLS (jl jl i ' _* i a i 1 I J jl (jj^>JL) (jj " '^_* LoJiJt£. CjujL>JI 

■ g. I -Vg i nil jl UaVI tL^JLi 3L*C i«_jj (_flSLi!j 3_lI^cSLII 
cjj-Lj (/<s_<kj-j_Ljij Jl^v u Ir) I Ji£Laj i^lsLi^JI jlj! i nil \l ^"^ VI jj^ | jjt, 

*s_uiLaI,l 3jL»-lj-a Lis. 1 nit* (jl . l—LJt JjI (^ (J^J^' ^i^J ^J^^J LiLj^Li. 

(_£JlJ1 (_ 3 _j1JlJlJ1 lijj \ lull «LiL>.1^_a 4_x-aL>-j I I gj > J * j'h* 1 (_7~*"^ «L?t_ps_A-aj1 

(j2 iljijl ^^.jIJl^. (j-uJJJ Ai-Laj (joolaj J Ijjj (jl IjLA cj-"-*^ "^J • LcjLl*. r*^*^ 
(_gjjj jl i^jjUll (j o i >i"i_t (jLoj^>Jlj . (jLo^>JI (j o i ^-wj (^1 jJLlI (jg iii'll Ajgria 

j^e_i pj^_Lll 7=-j-Sj i4 *ij i nil cjI.jL*JI (_>a*j •» j -» i -"" jjk , i < j I u 1 1 Lx-il i«lJI 

i<i_ul jJLtl 4jI Laa>! Q^*-i <J*-in i«LtuAiI (jLtujVI j_loJ3 (_gl «(_j3l jJI j-loJijJI » 
lAlcoolisme 3-jJjJLIIj itabagisme (j-\_i.j-lJL£ CjI.jL*JI <_>^-*j (j-o (j^alielllj 
cjLaill I a lu£ ^ylll 4j jii:^l ^yJI «3^tdllj i3Jl JlJI ^yJI JjIIj aLnla.ll ^^cb^Sj 
:4_uVI 3ji£.Lo!l (_,lr I jLiIl^.1 >Lga.VI j I >J>^' 3Jl»- j^iaj^JEj (^ L#Ll3 (jx. 
.«4jKJIj Jj ^LfcjVlj jL^jVI ^1 ^jjj ^1 ^jfc ijjljJLlI frUakVU 

A' jo i ii" (jSLx-i La (JjLu (_y3 JaljiVI (j^. /tj-b Lcjji'i r I La3»2il eJJtjij^}^ 
^j^\ ,^."i ^il i ^ i ii "i j (_gjj| (jjigjatl jo^.LlII j\ i nil £LcaL>-j c^'jj i nil 4^LLaJu)) 
x-jj i n II ^j^i '^*" rt V I lj_a> (jl Ll*_ije_i . (j-<j->-^/l) /- auolajl jS i nil (j_a pj»^_ul 
AjJI (_j-3 j*v i nil «Lj-o£ f-"H>i ^i hjJLaJI (j^Lc 4_ujL9j «LLU^. /ullJ (_yJI i^-ijj 
(_gji^j 1 1 j j j ^ J*C Mit (j\Jj i ii Wl jlj-3J (_,lr SJSLiiil (0-C.^J Lx-a i^j^S J*C mi i 
' .' J T" ' "-' '- < " w 3 i«LajLlJ /n i n-»JI (_L«jajj ( _ T L>-ljJI i aJudl (j-o pjj (_yJI OjJJJ 
i_J_SJI (jj_&j_j jJJ^ILllj jJi^ILlLj i—i I Laj 4JLs (jljJijiJI (j^ pj-i-ll I J-^J D" 1 -^' 
i_t»3j 1 1 La » i ia 1 1 3-iyj i— xjvj" i n j Lx-« ^LSj^jJI (J^jIj-cuJI ^j a Lib j j a nj-ulj-iJIj 

(jjL«J,l (^ (jl ua^j (^1 (_g^jj j*C i nil i 'l\t j" . ..I jj| ^jj i^,i n-^a IJLA (j njt 

i kjt-Lla 4_Lb IJlA (j£. ^lHJuj t/j o ua A * )l ) la ual «Lt_»jj tAjj£ * l^JLjj i^_uLijLa 

CjI j i nSjJI Lai i/- ^j^^ jLl^jI (_jJI (Jj i(_fjj>-l CjI^jjj (^1 Jji JaLLajajlj 
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Jinlnnll yjbijol^ isUfcjUlg i^^uuuiaJI— ^juulajJI i_dxll 

u& '/35 ia^eJJI (jj* L4I0 Qi^i '/-45 iflJLiil ^yfl >Lual 3j^».jj4 ^yjij lipides 
£^ gfeW £yi Jb }La tV^jAJ! ^ '/32 .iuiiX! LULUJI ^ /.25 <<jW»-^ 

Ajjtlll (j-o (J^lSVIj i«LLuJ! 4_uLiill Cjjj^JI j» I Jiitii-u I j iy-1 j uaJI SJlJJ (JjLu 
(<s^>J 4 1 ( iiLLJLLjj r ' la-t-jJI A^tilu La Jl>- ^1 I j'*" 4^3l»"u uVlj ?lj_<u>JI 
i'/25-20 <_2j^J>JI /<s^J (jjj S-iLLa^i^l jjfcj (j-flijJI £yt .UVa /I0 4_l3 <J^tJ-l! 
'/3 (j_o j-j^I ^Ir (_£ji>o V /. j'a I gc IjJl ■I'" 1 aSjgj j-o^La lLII 1 .i^/l Lai 
.jj-^^-Ji (j-^ /.20 I 4^jn3 Q^ ol i ullj ^jj'-^ii »l iTn n u ^j^jfcjJI (j-* 
ijojjjjjl ,J_aLdl <_*-lL>JI (JjLJJ (_y3 (JljdcVI jSjJJ l^jJI (j-a (jLS LlO> (j-«J 
, il ,^..11 ( j_ a (j aS> i"i_i (jjjJIj jLSLi! 4 1 1 iiilLi fl, ' l2u-SJ1 Qji ^LiJI <_j-lL>JI (JjLijj 
(_^fl AjJI (jLiH* - " I K'l (jr^ U^' a (jt^I S-SLl^VLlS SLJjJeSU! CjLjj-AU Lai 
(_£-}j-J l_*£ i(j^oLLi£ 4-t*3L>-j ^IjJlII (j-o CjLLloLLloJI (jj^iaj L^jLs i4_j£.j2l 
«CbJi^J! ' " ' I a uuS 1 1 (j-aj i(jJ-JI (_y3 ajj^-lcLU 3-u-oJ (_a (jLnadJj pLf- 1 ^ 3 ct^! 
jjl_joJI (jl 1^1 1 (jLLujLujI jjLoLa MgJIj iC <jrt_oLlj-a ,j_o >L£ ,jl 'AfcJI 
I jut (j-° (*-*V|j .(J^cSLII »l 1 n"^! i . < 1 1 Hi jJjaj LtA^iSj 1 jij-ill (_jjJ /j 1 ■•"'• II 

j!j-3l S^Ljj (^ 4jJ^e£LII CiLk^ ill U jjj Tcilsji JJ3 Ijji-J^ joiaJI (jl liJ! ij 
JllJJLa. (J^. AjJI (^ <ij-!Lc 2 J mi u AJJS.J J^.1 1 11 J (_£JJ! (j-dLl tfj^^l QjjajJti 

!_. mill I jjjlllj 3j^'j (JlaJI ct^ J^il! 3j-*i L*^ i4jJIjJl«J!j lacolere i .i>i<ll 
^^3 acide ascorbique: C (ji-oLlj-S jjJ (j-c Ij^i-J-o <— il SJLlI < a u£ shj 
(jjl^lJI u \ r Ja I a -«■ 1 1 Jjj 1 u (^ Jj^l JjLSJ,I j j'a '^ 1 mil! I (jjljjJI 3jLc! 
L-jLcaXI ^j^-» ".tl'a , , ■ ■ A * 1 1 jjj^JI jLlLsjjj i4jCL3jJI ajjiill Sjujj i/. 1 uAlll 
(_3_LLa_j fn i n "*J1 ^j'j i^j-LaLLj^ ^jj)^?t_a ^ya ajuuS ^Jl^ JLAflj ^j^HJl jl ^IajI 1 
(jjL«Ji,l Jtib JLtS 4JI Li^ i^jjjJI (_Lal^£. 2 J ». I j a (_^ (j^-al"ni-lll I JLA Lj^j^C. 

*lj_i^ (_$!_) ,3-^J 3-jJLLj-tJI Lj>L>J! jj-oj3 ^^Lc SjjlIII «U (jl L^ i*l JJLI! 
.<LiSLjj_a'^l Sji^tlll lIiLjV^JI (^ tjliaj 1 nil (^jill Jii^e_J 1 3^j-° ct^ (2j^o-LJI 

JL^j .^IjJlJI (Jj^Js (j-C «lIj1_lj 'J^j^j ^al\ (j-*^ i«LaHij V p 1 n->Jl (jl Lxjj 
dJJi (_^ 4_La CjLalj^. 5 JjL«_j La . <l\t j ~ . ..I jjj^lll CjVL>- (_)-aJtJ (, 1 ia aj 
(_gjjj 4JI '^^'j . LlojJ 4_lo j^Ij-C. 2- I (J^Lju La 2\L i^lt (jjujl r"LljeJj •( i 5 T !-!l 
sGLl^vIj (j^. (j ■■ c I SJllLl Ji^aJ! j < i"i_i JaLLajejVlj .(jji^Jlj JoLLajsjVI ^j 



59 



■ ■j l in'i l II j ■ IfljQ Q I iJ qJ q ■ ■ I I 

(J^IljvLjJI j j i"i_i j .^jjjJI JiJ_^3j i(j^oLLj£ 4_lLcl3 J La j" L^iS iSjjLiJI oLctlj 

(Jjjjj l,_)j»JjJuLjlj IjUKKI nil <-l<Jjj ijISLSLII (_5-3) jiJJ^-'^-Lt.l jA9-* 4_L«jfcl (_yJI 

S-lLjjj 2 j 111 i >JI 2 al La II S-iLj} (_yfl J-aL»JI E (jA_oLL_^S 2_uuilj (dLtcJI 
(jl dJLiI (_,— i^-l . ( J'- <k j2l •^ JL i£3 " . ' >-***Jlj >JajJI SjL>- (j-o L-ajLJeJj n . i <^-^.tl 
'.'-.' J- ^^ * ' '" >■ ' a n-djjjj ''!•"■-" (jc (jjL&j^l SLiaj lJij^Jej <J1j Jj 1 

^3>UI (_,i,iMjJI Joj Mill LLloIj liili ^ (jV liljjjw Jib iiilLklj ,jk tj jJI 

• iJI^SLillj (jrJJ^J! (jj'j^ 
«Lj^_lJ|j it i I 2 II (^a^_« ' la 'j ^ I c (jjJLoILa a^_iJ 1 (jjj-x-tDLjtXI (j^IcvLJI 

SLpJI 3j_ujj (_ T ^^LcVI JjL&j VLi j i fj^^l^JSSJil aJljjJu aLc 'L>-3j 4-lASJI 

wj SLaJI a /j alal »ll jL^v^fl jjj (_,lr Ijjjij-ij <Lo> I * a 1 1 Sjjjdlj i<L<-aLuJi,l 
j<sJL«JI (jlSj j&^jljjije-o (_y3 (_yjj^>o (JSjIiJ 4IaJj>Jlj ilaj-iiajl f-Lijjl sjjIiJ (_y3 

(Jja (((^LijVI = jL^>-VI» »!"'-"' aI jiir'u nl (j^ (Jjl («lJj (jjijLi) (_gjoSL!l 

CjujjU <<<<!> (Jjl£j ""'I LaJLLl I »_l<u>J '.'."" J J [S (ft-i^aJ I JJiiJI «Ll! I (jlc 3j-o 
Jl_Lc ^jJLII Cjljij_fl_o i—l I i) La La I <1j*_ljj i -jl Lac VI (_>iaJ^>o C-u-i n J 4-llLSjI 
<a]V| 3JU. ^ U£ t SjL>Jlj SLcjLuilil 4-iliJI CjIj^lLJI 3JU. ^^a) JLiijVI 

.J-caljiU (_g^£LiJI aLga.V|j ilI^LII 7-j^JIj 
jejlajl SjJlAjVI (j-UJ tl jJLtlj - i a 1 1 JjJJIj pLojJI <j\j <iJa}J-C. (j_o Jjfc 
l£ J Lull Ijijjla ^^tibi L^jj-lo Lt^J i4J3^L»JI ojui JlLa -i^J-J i±jJjiJ>JI ' _* La 1 1 
i«LSj_L-u «Lj_Lc. j&ILxj S^Sj-o ( _ > ^3lj^.I SjLjxj (jjS3 (_ T lII CjIjI JlJVI i_2jju (jl 
Stress: (J^j^^- 1 SjJ-LU l J&\j^. % £\ alut «j»Ij i«LiL-ax.l 4jjl^jj t tGVUri'ilj 
(_y3 J^i- f-o iJ-i^sljUll 4 j mi g-l J LaJI i ^liuClo JLjIjJI ^LikjVI (j^l i n-»-l * 

.(JJloJI SjIj^v ^^3 (_^ul i n~>-|j (_JjiII 

.SjiiSLj Aj-iJI (^1 (JjI'j (jjUjJI * 

(jjJU 4(_^ji (J£ (j^ /n i ii >JI i LoL^j QS-it'a'iW jl i«(_yji (J^ (_y3 JJi^l!l * 

. (rtjl i " ^>-^ ' \j ' ajj ^3 '' rt J I J-^~^ 
.3_£jjil nLLaJ.Vl 5jj^ * 
"' -ll Lajdlj)) i_3jjij La Ijuij i«Lajj(jiaJI CjLa-j^l,! (_,-lc i_)-«-i!l -ij Sjufu * 

.4_ic 4jLL«j «CLu^j LlulS La (jLjijVI (Jj>-aJ ti^>- 
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Jinlnnll { jb\ J &\c) liSLfcjUlg i^^juaJI— ^juulAjJI iihll 

(JaU infill) AjJI Ja '• ■ "a ^ pLijjIj icjjlll CjlflJ ^ -^Lp * 

t^Jj-^lj" < nl i _ T 3 JjLfcj 2l ^_»Hje_a ^-ij^a ((/. fl^us j^HSjJl t_£ij c3^J J ta ' LJ dL5 
Cj 1 v- j L-L. t -3 ^-j-lj (jl (j_£_c_i ^, dial aul 7-LU1 ^_^ *JJl* ' *—- ) '^rhi Jt -^' Ct"*"*" ^""^ 

. ^ i h*kj I ^ LujS ^b 4Ja^t]_a 

i_xj^j=jU! Lai . J^jJIj ajJI (^ Jl^-jj (_ylll «<j-iJlJ ;>j^!jjjJlj i(j^JLJ ojj'i/l^ 

< " ) I fl la " 2 g -* CJi ' " ' ' n J^- l - a t^ >> Ajj) > m II ^_B ^ ulajl ^j- 4 ^U-*^- i _^ L£1 (*-> -i-^-£l 

iCjul^-pJI (_jl^. Sj I n^J iaI Ji£.lj ll_jjJj(JJ njJjULAJ l(_p^ (ttSlj^v (JiLfl-l 4_LaJLl3 

«U3 (j-^-Iu 0J-3^fl ^ j i ii t (jl •» itajl i LaJjljj SJlAI mi 1,1 (J_l3 (O-^JjJ ^)^~* a L^^J 
4-Cj_oj>JU Lai i/35 1 La 1 ua-j-aj (j-^Ju ojjljj^llj i'/70 da 1 "j" CJ Cjujjjl Jl3 

A^Lai (j_a (J-j-2j c ^J ^ jjJ-^** o^J-^ ti'lji-"' cjLj^ ct^- '-'«" jJIs i4_uQ!l 

dJJLujj)) /<s_Ll3 (jjuiLi 4-ulitl 3JLJLI1 ^j -o^JJ «tiiLu-aVjSLjjlSLII» jljil 

i>jjVI j!j-al t^-2 pLijjVlj '■ ^ » llj S^UJI SjliiVI (>4ji^ ilaj.jia « jl>JU 

l£Jsb JaJI (^ (^j^.La K^^JjLJo 2 or » (&Lj^ (jjl&LJo i Sit lit I 5JLJLI1 (^j i£r*-NJ 

i^jljjuul j] *j . ..Sll Ju^LtLA (j_a ^i-LiUI 3^>-J ^r"^* l5 ?T'-^ j ^' >^> ' '"3 (^-^-J-^J 

5_«_iljJI 2 l_i 111 (^j (£>*■' ^J- d^^ «<-^il-y-o^jSLulSL!l » jlj-sl j-^ijl '^' a 

Lcj_3 J » d 1 1 ' l j ) ->-juu3 J-JJ-a (<sij^ J-*J "U . '"'^ pl-S» plj*^ (J fel^ O^L^ 
LcLflJjl ((CjLLLaVj£Lul£LII))jljil ^-CJjl JiiS Lt^jILa jjlS LoSj i<ljj(j miJ (j-<kj 
1 1 J j j aj ' (j-C j La ' II 1 *j ' aj 4-tALal «JI SjLajjj/VI (jLa : jL-aHi-uj . Ij^uj 

(2j£LIj SJjLxjo (jji-i i_ijl>] cjjI ji^j .3_J£1II 3_j^' *>J^ JaLiil Sjlil q «Ki~ 

A j<"tl «LjjJ2l! (jl : LfcjLia cLfljii. ( _ T i^. Jij3 (^jl^^ (j-a «LlI! C^LcajJ Laj 
(_yJ! i^-i>J r ' 1 i^aJI JJJU JjljJI Ja_ufaJuJI (jlj 1 Ij^J^a U-ui Q5SL1 ^1 (jSLaj 
(^ Rene Dubois fo_JL«_JI Jj aj lc> Igl <" mj Vj Jij" . m_i V « Jl m'niVLi ^^L)) 
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3Jj^eJuII i ajjktl (ji» L'homme et 1' adaptation i ^j^" Jlj (jl m'tVI :«blj£ 
(Jn ili 1^-lkj t«L4->-^_a CjLuj ' la i "J (J_4julj td i n^LUl ' a 3 1 a rt (_p-a (j-a^JJJtliJu 

(_j-3 7-J_U3J_l dUi L?_>i 0' Q' ' " >^" * jU" , ,,jrj iCjljj-OJ^JI jlj-SJ (j-a 7c_L^lj 

JlSLj J *v i"i t i'LjJj jJL»-a (^Ltuj! (_iaj^j i_l!l£i>-2l Jj^a-a (jl . AjJIj (J^jJI 
4-oj (_>ujJ» ".liJLJi^j! (Jjij ^j" J I aSLl - I i i a 1 I ^jJLlI ,»LLaj LiS-uLajjjl (JjSLj 

jjJLII ^liaj SjlTi ml ^^a i_aj-uij (jl o^Lxj (jL^JVI (jl ^ 3^-^^' (jJ^- ^-^ 

j i c ^J j La j j o"i i ii "t (_5-J-II «L_Lj>-jJjjj_i_iII Djul liUjJ (jl ( _ T 3 Vj i»l i LaJI 

;guilllj $lA jS! 

Jj^Ja jLv (jLaij^ i_P=>»^ ct-^' Cjlil^pJI (jl» : Hanzcelly /oJUJ! JjJL 

it Ji-3j . . hi 'i-»JI L-ilj La ''^V1 <j_a ^Ljlj t tGl j j iii a (jl£ Lit njjll 
^LAj^IJ (Jj-aId^jLL) J^—i ji_I1 jjjjLuI (jl «L^_l^>. iU^j^j-taiJl CjL_u1jJJ1 



_i_i_il 



IJlj* ( _ T i l_ljLj*-lJI Cjl_jlj_LJV (_JjJ CjJlJSO (_5-J-!l (J-«_flJI -ij-ij (J " a ' (<S-$JjJ 

^iajj>j1 «_La_S_b j) -^^"o l-^'l SjjjJI Jl^Ij-* * )) La i ^*" £i i nill ^-^ ' Q ^J ' ^ "*" 

^Jsj iJiLJI S^vLv (j^dJI jljil (jyiSLj V Jl3 ipL^jVI v^j!>ia ^j ... LuL^J 
3_j_5_iJ,l i aUa-lllj 3jj-UI Lj^L>JI (jj^Sij 'o ' "'~>^ j^L>J! i j « * aj iJLvjJI 

. Sprematozoides 
(^LajJ^J ^ysjjCa t _^HJl CjL*_cj?tlJ1 (jl * <t jjjkSJj cjLu_J1 *1^_l>- (jLb l_La> (j-aj 

* )l '^^ x I ^j" i n a (JJJ--) t(j-ul_u1 (j_a 9' Cju1^_jj>J1 (j_a <-^jIS s\yj~u i jLjJLtiaJl 

Jjji.i ^^ aLv^JVLs ilsLaijI JJS^I v2jL-:Lv>J! i^jJ ol^iui-a <j-o Jjsl LyjJ 
J ' *"*■■' '^JjLjjXi ^J^-cLiill (j-o I » aj i "j Lij!^ !_gj"i 1 11 a /) 1 1 ajj (_g jdlj ".(Joil 
2 j 1 11 "i tl_> C^jj JLSj i^j ajSaJI Jtiill Jlj CjLjiax. jl^j ^ S^Lj) (jyJj J>flJI 
Llaj se I a I . "--. I * '■*■ * I y j \\K 1 1 « ^jJlC. ^^3 LaJe-i^aJ < < < r aJ dllj (jl CjuIjjtII 

Lxj ^L^j^l o! '-ui-^-W^' ^J^J .laFertilite sexuelle ^yj^iJLsJI i^.^^-tl ^_^ 

' .' "j " r" i^aJI JJlJlII ALkuj ( _ T jj-aj(JI jL^j>JI (_ T k. *i-jj(JI S^Ljj (j-a <d 1 1 < uj 
<j*t jjll ( _ T 3 pjl 1 n"U j_ujilll (jl jLll£.u i(_Jjj>-i 'Lj-iJJ OuIj tajlalj (^jlalj^lj 
(jJI ^Qjuj njjujl ( _ T 3 3^LLaJI -ijlj-a (j-a Sj^S^La n-mi CjLlLa^. (_j-JI i^^Jj 
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Jinlnnll yjbijolg isUfcjUlg i^^juuiaJI— ^juulajJI iihll 

.Diabete ,JjK,iA\ «IjJI 
La L&j-uJ (_ 7 ^II "Lp-^J^LiJ I Jill Ji^^l 21 i nl i u I * i j '■» ji '.JjJjJI ijTj I ' -^ \j 
lLiLjJjVI jjji •" J flj ( _ T 3 |jui 1 11^ iSjoJIj j_ujill! x_o i fl-jSoJI (^ -^->- (j-° ij^- 1 
(j\laL«JI '"«! a iSuS a (jl ^ a LtaJI ij-^-iJ id^ijJI Jaj^^ji ( _ T 3 ^jjJijJI (j-u (JjjjjJI 
(j_a (_£j^je_j La *_a 4_o_cI_lLoj ilnTniia iSLpJI t_^£- jjjJjJI ^pl (_y3 jLcSLII 
(jl (J J**""< i nil (j-« «L»1 Tc-cialjJ i i _ T Jjjj?eIij1 ^j oAlJl (Q-Lcj -SJotJI /oJL£. (^JS Cj^e_» 
j_uj (jl (jj.i ''L'^ 3jiJ>JI A j i ii t f-3j-> jl i*_<u^>«J.I (_y3 j_uiill (JjiJ(-a (j-o pjLvuJ 
I La -^ (j_a (J-L-Te-t-lJLl L-Lll .(jK i nil (_£jJ p i n^JI «Ll«_o ( _ t 3 3-aLi CjIj-uJlj 

(jjiij («^ Lf^jju LxjI i4_jcLii>-Vlj «i_L»-^JjjSiJlj 4joUll cjVL>J,I ( _ T 3^ T uJLlJI 

tiJjj (_}-i-*-« (J-OJJJ . (^gj I in 1 1 (J ii itII i _ 7 J^^J^_LAjlj (_2_iLj_<mSJ1 j\j Sj I u2l ) Ll^^jl 

dl!Lui» (jl_i 'j£j^ Holmz jjj^jJLs i«U£ i_)^ji^a j-jii. j^ I SjjijjiaJLi dlli (ji 
(jjj (j7i j < j (j( (jLvujVI f jLV' i n_t V » Celly: JjJLjj (((^jIo^LI (j-o Ijj-uI *Luil 

5-iLa- " i nVl '"" j I i c SJIjl (jl . «CjJSjJI (J^Ld j3'-*J > ^' (j -0 " ^"J 1 ^ 3<-JL*_a 

ij-oJJI dJJi (^ Lxj j_j_l»3 J£ <Uljl LtLui-a i Jr L£zl\ J + ritl jjj 3_j4;L».jl!l 

31_lj>JI 4JI (Jj imi ii-a-^ 5 load! Ujjijais (jjijj j_uJuJ ! (jl •?■ iia.il I J tjjjalillj 

*_oj J'adaptation, c'estla vie SLljsJI jj* i iuS[xll (jLa t U7 l»X\ (_>jiAjjj iLgjI i 

LoJlJ-CJ . LljLl^v i_)j I nil (j-o (JjJU LoJlJjlS (4-lLc SjjJil! JjJl>- ^Lxia dJJj 
4ij^v ^fl (J3SL1 Lajucj ((JjjLlIIj 4_cSLo2lj i^Luiu^u LuLS^Lc » La ^ (j i ift-tib 
(j-o JlJJLjsJI ' . ' **J~ ' " 'J ijLS-flVI (j_a JjJijsJI p U"h [jsSlc^ i I Jl^j V (JJLiJ 

.(j7ij< i (_gl i(_ajSILi LuLa iCjLo^mi 

J^ jjl (5jL«Ji V La ^1 (jrH>^ 1'"'^ it ^L!^ J^! Ijj^>- liilll* (jSLIj 
p i n-»JI CjLJI (_ t J-j3 L^JJ i Ll<»3 LLlu3j 2j i ( _ t jLS3 (Jjta jj (JSj '^^j^^j" 3jL»j-(-u! 
(jLvujV I /- S jj 1 1 ji£L&j . I j"-^- . ..ii ^^a Laj^slj IjLoJ cj joo (jl (_yJI I'ij mi^ LLui 
(_L«j>o LojiJliij ij-uJillll (_yi^ Sjjji^tA SjJ^s I J Lls-jJ^-u Lais LuIj (jLs Lii 
jlsj .(JL43-VI) JjLaJI (JL^j^' uj^j 3jajli!l (jla i<u I4I J^ V L*j <Gjjl3 

^_3 4_j_Lc r J i^aJ I *L2J! (JjLa- i ( u La J-Aj ',_, i -• --» ' 1 1 jLl^jVIj JjjijJI (JjSj 

.^LUI J^iJI 
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i4alj_JI i " < I j w 1 1 SjLij i La » i 'a C-i-=o >n i n->Jl p JLi ajj 

Jo^a (_aj^Ii c^j>o cjIjIj^JI ilitjl (_ji^. Jij-ill 3jJ^ 

L*3 ijlj-iil (j AjC'tl (_£jJi,l JjLjcjj tfjJJtJ 3jL>JI (j-a 
LLsj-flJ <uL>"<< nl 2il j_A La ((<! oJLl^qjI » /cj-u1 djlr gjikj 
Lxj (J-«-*J (jl (_5-IJ J^ill J to i iaj LoJ^Ji^. *-23j i4_uJH!I 

(j-c jtjLiJI SjLjVI Jaj-3 (jl • (_j-jLl£LiJI oIjl^ 3-iAi 

jjjijj ( j£, j ri i nj 4i-jaJI (_y3 j_ujuJIj SJljsJIj «Ll!Ij^JI 
. «LuJIlII Q^ajl SjLjtlL-uli «LuJuJlj 4-lLojiJI CjIj Juill 

(j_a 4 I o -a_i S^Lc /- m-aJJI jj_AJijJI (_j If'jLJ 
i«1_j_cVIj i_j_«JLILj ( _j-ul i n -»-VI : I j -i A I (_>!= I j.x. 'i/ 1 
( <_i I i a » 1 1 ) /_j-Ltajdl ^jjIJIj i—lljia ■ '-■VU jj. ,",llj 
cUl—uD ^j-a *_ Ll I o ^ g «L_L_La (_£2 4-u-ul i n -»J1 SJljIuJ 
j^j^aj^lllj i jL^jjVIj Jjji jJI CjLo^Lc j J J taj • 3 JufoJI 
' aJutl la ' . i t^aitl! 4-lLc c-Li-a-u L^3u (jl£ jjj »(_, i"n 



65 



i*|LuuljLII j ■ ULD Q I , iJqJ q i 1 1| 

,J^ (^1*22 (Jj1\ ^JSLII ..i^;ll jLi^JVI jl iiJL^jV! ^Ij^l tiili j-ujj 

(jl jJi^j iSLpJI (^ <1aC.jJI -Sj^*-a (jl Jui3 : I j -1 *-ij t_ij^j>JI J^Li. JijJjsJI (_3 
jJ-JJJ i^^jJlJI /ySe LaJl I fllscIUlj ljljj_cu]lj '*! i gJI jjl3j iJLuijJI iLJjl i nil 
c_iLa- i ntVl 4jL^-j_o (jJI (Jjj^ojJIj i a-jSjjJI i y>-\ <j-a JLiiaitl (jljJiaj 'JJ + mi II (j^ 

(- I C (^^Ij-C^l OjLji (_p_o lj-Laj (jl <-JJj-£- (jjyjj iSLpJI 7-j.ujjs (Jj9 (J^lSLII 

.4_uJLi SjIj-o! Lxjj.}j I )Ij Sj i alj LJj'j-* (j-uLill J^l (j-o (jlS jjj Ji^aJI 

(_^ I.J I II 11 (jl IjJ fl'tj (jl (J-Cl>-Lj±I (jSLxJ '. (_y^VjJj-LjJI (_j-l T Ljjt (JjJjllII 

j_uJuJI Jo^S (_,JI -SjJiJ JLS .sl^-VI jl > o"r 1 ill (j£, (jusoLJI jLl^jVIj JjjfcjJI 

■t^jLa-a j-i^. ji iCjI^^L«JI (j-o li^UI (jx. r-j^iJIj .S-iLlJI cjL^uJjJI ^& 

■^j-x-a j>c_j_cal Ju3 oljLaj <= ^h> (j-u^VLj (jl£ La (_£j-jJ (_^aie-ui -}j-»-J (jlS i4jjl£ 

^La i3jlj>JIj j_uJijJLi 'li^jJI '"' i^£ JuLl . Li>- (jL>-jJI L^-La scu axi (^IsLaJI 

(Jj n— iLa- 1 11 iVlj jjjlllj jjiillj ' .'^' La ■'--VI : j_& 5jLa-"n nVI f-Jiis (jj^ 0' "^ 
<Ljc_l1J 1 p Lj-i^aJ Lj jj » Mitlj 11 a I la 1 1 4-ajL>- (_y3 ^ mAlllj (jJJLjJI jLl^JVIj 
«lLljJI «_«i^a (jl 1 4jl3jILo j_lC J i <13jJ La J-^ <: ^^u CjLa^Lcj ill Jl>-| <l£>.lj_a 
JjJl>- Lj-ajJ 'Li^ Lo (Jj (jl Jj ijJJJtlll >(_5-kiJ Jl IJlal>- (j-ujj 4 1 ■■*' JjJljsJI 
.dJLfaJLi <lL«j*-a 'Lj^jJI oJui (_y3 j I La '■" 4£js>- (JSj «L«J£ Ji (jl yj*. j-iilLa 

p-l 1 i"il I j j a (jj-SLj 'Lj-j-j (_5-II LSjji jjjlbej j-Aj i^LjjIs (jLjijVI (Jji^. 

(_y3 «Jsj (j 11S til (_y3 «Jsj 4_cSLIj 1 LSjJJ ji^lj LtJSjILa d j , ,.A',llj 4j_}U,| cGLvLv 

^yalaLtll c-jLa- in'iVlj i^JijJI (_k>j-I.I ^jjL* (jJI «u mJJj! m$ JJI stress 3^j^' 

(_ T 3 (_, I -rTl iS^-jJILa UajJLiia CjJjeJ Sjj^5L«J,I 'LLljJI (_,-3 (Jl-^J^l-^ l£) SlaJ lj 
(j_o 1 fl-iSlJ I (j^. jjajti! «La_uJ SiLJo 1 " 1 1 flj 1 ai (_jJI (^JJJ (^ JJI «Lu-uJI Jaji 
L^Jji CjLjj" 1 11 a 3_j^Lj [j^£- ''JJJJ f-2j (_gjJlj ij-Liiil Jt^ljJI sL^jL^a (J^>-! 
^gj" 1 11 lj 1 (j La 1 iijij ijlj_2Jl jl /n 1 11 -Jl (^gj"] 1 11 Lijj>-lj i(_, i n-Jl ^j" i nil 
ajjJI /oJUJI !_^S CLlSj^. 2_il or (J^-l (j-a Jj^l e?j"" "U Ji"n "I J^J i(_^lj^VI 
.1 i-dJJ-i > j 1 a 2 1 1 a-& L«-£s itcJLI J_; i ■■'* 4 j \ o r /<u-uLi 
(_jJL!l A j I o ■» 1 1 ojui CjJlxj^.1 '• "IjLa-jtj^LjJt «L^>-jJI (jja tcJ,I J i iic 4-tl a-C 

t_ll_LC. (jl )) ".(jjllll I JljJLI (_7i^. (O-ikj^LCJ (_gj-<-uV| «_a SJlJJlC ( _ > l3lj^.V l"iU~n III 

« /_lA jJI (J-«J(JI .il i n'^lj Jj-A JJI (_yJI (^^JJ (jl (j^-a-i ' Jl^ejjjiII (_, i n-JI 4-jJil 
j_^c cl j i n —Jl ' " ' I g-j ' 1 1 jj_a j_uSJI ■- flJJ (JL3 iSjLcLill (j^iAj (JjjLjiI (_ T l£J 
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(_, m n 'i II jLgjlllj J^aiJI t>*jg>$}$ju 



(j-u-ujLs-LI oL>ol (jl£ Lia> (j-oj i3JjLx-« cjIj_uG cjJlxj jJa 4Juj mi 1,1 j i«LiL 



JU^xjJI AljLa-" i ill j»JlC ^1 ^ijK i mil j| 4-u-ulj i nil « 7cJ,l Jj i ni: » CjI_lU-»J 
(jjilj^>Jl 4_«-^-L$_a fjj] 1 ' jaj I Lx-ilj -Mi« i^-ilj-a-iVI J|Jjl!1£ oJl>-j (_, i n-»Jl 
njljj^lj (J I £» i'i^U «_j^ i ii 11 j-j-jJLIJIj i4-La alj II nljjusil J o i""t (JjL-u^j 
(jjilj^sJl jo-^-L^j (_jjJl CjI^jJII (j-o dlli j_j£.j 4_Juj Mill sLujj^iJI Cj I^jJJ, 1_j 
3_ljvjL>J1 iCj! J j ! II <j-£: <tJ)jJ Jj^iil 4jii.ljJI j^l Mill ^^lc j£>i (jr^'j 
3 La j~ * 1 I 3_ul jjl SjjJilLi iJajj i) " i-iLI^.II j>Jl^j ^Iji'i/I j3Lj (jl ^£jJI_i ^jJl>.j 
. JvaJl (_y3 SjLJu^l JLSjjI 3^.jjjiJ ^-^jIjj i iLdJl "ijLjjJ 



L$j (jj^JuJ cy-*-" 3_Cj-<jiJIj t4j i n-»JI Ajl i^" - ! djLjLiLs (jlj t/_i-tlaaj| 4jl_b (_y-Lc 
limites biologiques ip.jJ^u I jjjLa. (j^jjjj .^ .^»»tl ojl^j. J^Li- CjI uaj-lll 
( _ T 3 Ijolr i_aj^j(Ji,l (j-oj • I J Lj 23 » xLaj i •■" (_jjJl 4_uji^JI ."il jU»1 I «Lut£ u^£- 
CjLcjLSJI (Ji-1 J SjLi/^l (JL2jjI <iCjj-u (_>^ajej L*^ f^J;^' 4_^>-^J^_tjJ I Sjjill JjLLu 
; Joo 1 JiSL&j iSjLJu^l 4ij^v CjLLijI i )jJa2Jl |_gj~i i ii a i La _■ & I oK «G! ^ fl u *- LI 

tcjIoIjj i3x.LaJI /^ Jl>-Ij j o"ii ii 4cj_ijij 4-ul iSii: <d»Ua J^Li- SjLJu^l J Sj " 

Ijl^>- jijjl»_o «j^>J VI i .■•»•" i m_i (jl (2>jLSLII *^^""".' ^ Jjj-LI I j-* J^-*J *IjI 
jl Ljjls-jJ Evolution Biologique ^^jv^J^lJI jjJalll plin ^^a Li Jjj-o ^ia 

Ju£ L<»i i3j-o (_aJi (J^j^Ljj sQjji «U£ SjLiVI d*Cj-uu ^-aJ^p (_^o^L^JI i'l <i i nil 

3-g.j i nil j-Lpi 3jLc SjjjJI (_yfl Lai i3_uLjJI ^^a ijiilj'o" u » Sj mi<* ^1 J <^«~ 

(_iJl (_jJIj^v '"'1 jl iSlSJIj Cjlj^ik>JI (_ T 2j • Ljila^ "J 4jjLl1I ( _ t 3 j"i o"i i i n 4jLo 

(_aVT Sj Mir ^1 1 j""*j i " J '^" SjLJoVI ^La i LLlII SjijjJI ^^j t3_»JLj / ^ui 

| jl_L j . .. A" I j ',< t ,2 ^ja \ ^j^. ^Lsj^/I aJJt (jl (JjO jai.jJLij i3_lJLj /j~o~'t< u 
(_y^ ^^JL^-j J-j i a j S[ " II (_, I r Cj LS j_L>J, I jJtSI (j-a Jljta- ^Lj (jl uiJVI q\£ 
tju^ij (^1 /_j .^»ll g\\ j-«- ^_^ CjIjLJoVI Jl SqJl 3_cj_,j, J ,^" (_gjj| (jl i n'tVI 
,_p3j^j Systeme biologique (jJv^J^lJI aLLalll ) jmitl (jLa 3_uLj / ^<uji <-iJl 



67 



.cjIjJ.1 (j^j^Lu di!i (j-o pj-<-ui 

(j_a j_uSUI (ji ( _ T J-*J 'p. 1 i-ajJI jLgjsJIj i^jii-nII »l i>ir I SjJlS j j ir->q (jl 
(jLJ3 /q_j (j-«J • ' j * UJ » xLali i ■■ * (jl (j_« P> J - U I Cj2Jolx-> *-oj «Luj_J1 Cj1Jl>-21 

S. Regulieres et 3_jjIj^jj <LxiaIia LuJI Jj-^j ^^ill uiiljLJoVI Q^Sj Loj^j 
V 3_ujij Sjjj-a ^ la »* (jl »_.U" , „" iojla cjLLl«JI «L22Jl IjlUx. (jLa repetees 
. o a I tv.WI *sc. ( j_o 4jJLc 3->-jJ (_,lf oj^ L a - > ' t "' ij^-lj . f-Jsl^ll L#j (_>uLj 
*jjj LaaJL I 'jj i aj 4J3.J (jLa 1 3-*J3jio julL j iSjLalLijtA (J3^-* Lo^-^- lirreguliere 

j i iLflJ La 1 I Jufc ( _ T 3 (JjlIj . Luufcii (_y3 aJsl^JI 3jjj-3 aj niTij i ( _ > ^i3LuJ i_2jj_u 

, _i|j La-Jazl ^yJLtJ LIJLa Hyperexcitation d_uJltl Jaj^i! (^jjLIJ Loj^ I JLt 

. ^JLliLsJIj jo-AjJI (j-u (J-caLUI dai*]! 4jjjuj 

.<mLU**$ 4>U A-ljJl U*UI 

«Lu_uJ1 - I *. I o ftoLo^ (j^*M olr (j-diijJL>. (jj^ )1 i n£u|fl Q^_l>-^J^_laJ I tlxjjl 
JlJ-C 4-ljJjJI Ja^S -2 .aJaljJJ <—Li£.j 4jj i"i" (j-o J^>i (_, i n-»Jl |_gj~ mXI JlJc£. 

jsj_fl±J juiljJI i-LljliiilLa .j-iSlilll ^yk: LOjJlS ^ Ji-alj ^Ij-iVI ^jlxJi.1 
. Environnement SLlJI <-*l_.U.l Debit continu j^tltuil (Ja Ji!l ^^i^. i Lis. AxIUj 

(j£Ll i L$3l i '1-5^11 L#j ^"J^ t3-"i *— ' La j Ltl I (j^ (jjjLjii (J^. (_*j^JiJ! /. i^-^ .".II 
j-±£-j ix-ij-uu (_a3j^ ^^3 «U r-^j LoJ^Ji^. ■ La i j" (jjj^J^' 3^-"^' Lt^ Aj^' *J^ 

.SJl^Ju a o * ±A cLijj (_ T 3 jl i^_uJtjJl -n Iaj ' rt 
(_^JLiJj Comportement rationnelle ^ '-,M ^ » II juiljJI i^Jjlmll (J^-| (j^j 
iiil i J*^_* (j! -2 . 4-g.j i ii ) L^sJUjj CjLo^i«i,l i_2^1ib (jl - I : Lufc jij^JI (_jlr 
(^ j_i_j_LL!I j|j jl 3jU>JI CjjIj 1 o K dj^ dili .itjjJI 4ijL9 CjVjjlaj 
» .Jaj i "J f_^>- CjLa^L(Ji,l l j H a «Gj>J1jla (_jJI J^flil r-LiaJ La ^LULl jlj i«LLlJI 
dllLui «jJLLlo 77j^>- »j^jju Jl>- (jk (1>^J . 3JLil3 sLu^La^. CjIjI^JS JLitjJ (jl 
J^(Jj^ (j^ CiLajUoll^jtlJlj 4j>JL«J,Ij Jl in" i nVI JjJls. (_,lr aajjuio J5JS 

CjLo^im LgjJI (Ji-J3 «Canal» 3LS Sjlixj q\ m'tVl jLpcl (jSL<u ! jjj » j^a 
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(_, m n 'i II jLgjlllj J^aiJI t>*jg>$}$ju 

/j I c 4 i ii i nj-a JLt-Sl J'C mi (_i r-j^jej ipyJuu (jl Jjuj i«LuljjJI £L^_<^J1 (j-a 

<cj_<ji 2 jj I a i ; CjLo^mi 3j>JL*-aj 2Ja.jj 2_cjj_u (jj/L23j .Decisions CjIjI^js 

j ua-J LL&j «3^>Jl_iJI oljlj-iillj JLlS^I 2_3.>j ,2_c.j_ijiJ SJi-ljJI oLajlaJtl 
Pouvoir S^jji^tA 3jji^ (jLcujiLl (jl : Lui (jj| Jlaa (_ji^ uj- ' "* "^ |ju>Juul 
jjjkjj ^1 mJ-sJ-j i^-j-La-oJI jL^JI (_,!£. charge J_«^JI S-sLj) <jTj limite 
jli V (jit I Sjj-aUIl S-ja.jJjxiJI *jlii!l ,jjjj . sljVI (ji jjlai. Degradation 
,jiL*j V 3-^:>-<-u 3-*J-a iJ_«_«JI fjj (jL? bl 4Jf : JLjJll ! JJb ^ L&j^i (jjs 
(jj-^3^1 J^JLa iSLLuajtll SjLjJll 2jLa£ j»Jl£. ->>?"J. o-"^ **S( jT (_,£ LfcJjUo 

.}JJl»- cU^D^flJ LxjO ^^iSI «Luji jjl SjjJLtl JjJiJV <_JL»JI (jS 4j^D_^flJ &Cj i nit 

mJJJI (_^a-n: uJI j»Lat 3_LJlJI JLlS^I JJlC jlj Li£ 4jTj iSalxajJI SjJ-ill 
9 j-j-fl "j jl_>3 (j-tt J>^3>L! J>^' Lj^J lilli "I uajjal ijLai-VI 4_itr (Jj^sj 
4j|jJa ilal (_jJI mJjJj iCjLa^l*_a (j-a <Qs-Jbi a • y'*' ■ "J La-«^iMj nj\\ <*Liejl (jlj 
^_Aj (( LuI^jSji^j mi )) (jI^jlJI a I '^* * 21 (_pa^_a L$_La . La /-la£ (_pa^_aj «QjLx-iDtj 
2_4_lLuJI 21, ^tl jcU c_jl i^iU mJjJ aJjlJj tix-p. iSalaLiJI CiLiLtij-uVI (j^ljG 

(jiaj^il I jut (jl (jj^.1 itLuki (_y3 les paroles ol oKtlj les pensees jLCa'i/l (j\j 

2_cj_tuj Cj Laj U II f. 2 ixi J>ji (_pj ioJl>-j «L> dj^sLi. liLjlaLjicI j_uLlaj j£Ju 
. iJ7 l2ju\ a] , ^> AtVI ^juayi CjuLst", nu «L»_tiJ gGuLsr", nl (jjS"i t n (jjj jjS JqJu toa 



J^L>- (j-a (_,!?<!! aI i^ii'tVI (jl (j-ftitJ (jl y^U" inj >jJ,l (jl :Muller (j^j 

(j-a JJ^J 'i_u5-*l!l CjLlLj^. (_y3 I lo3» (jLS Lajj (jVI (ji>- 3-3j|jJ(-a jj^. 4-tl »c 
it>JUJ.I CjLlLo^. L^j OJbo (jitl Cj!j_<JL1! 3jI aS-l ' La j J J i "Luxajtl I c I i^aa JaJI 
jl j j Jl (jl (j-A i j j i •■ ajJI (_y3 LlA 2 >. jj La 1 1 5>£laJlj ■ ell La j U o II 2_j^|jjVI 
JuS nljLa^l«J,Li JljIjJI (Jxajtlll SLLsj cl^^o ,j mm II (_JjJ «l^^l (_,lr Sjjiill 
(jLa dL!j «_aj i Jjlj ' a luSj i "" (<sJ <_jLixuLi 4-ti2jdl ( _ > l3lj^2Li I La jjj a (JjSLj 
<l(ji a («-^-3 (JJJ x_<tlj>J,l (_y^ j-iiiU aL«JI JjJ(i.l pjLuiil (jj I •> *j (j^la-LJI 
. SLjJel! p^j_ul _Iaa» »_a lJljSJUI (jJI (jjjLul jjaj^aj Lbl « ^J^_a»(J^2j . «Olj-uQJ 
Lul ijj^sLSjJI j<ulj Cj^j (J^L>- ' Jj^ 'V _ ' *"lj SJl^-"i i ii a (_kalj^ 4^>-lj^j 

LiJl i2_cj_cuj i ^ c I , >. "" cjljLii.1 (ji— j Selection »l Si JVI (_,_!! -^ &j U , ^ '. 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

CjL*jijj>JU (^& Ljjj^jIo (jl£ Lx-a j-&\ 4cj^uj CjLojLlU 4j>J1jla mjJLc fO-&J-^>«J 
/j I c •" J Jaju (j-o JL ^- i LuLs (<u (j-oj • Ijjjju (J^2 1 CjLLtaJlj i LSj^so (J^^l 

SjijjLji IjLjT (ji mj- 3 1*1 Ml (j-O (j inlj .(j^ljjVI 4-LiJuJI lLojjLI «Lus\ja J^^l 

» j'm V.tl (3_5^ I- "^-W Cr 3 ' J .'""' ' *" ' "tyti Lr^ 4-tla*Il Ase LaJI ( _ T 3 I Jui LgSj"Hi a 
3Jl^*- (jl (_ T J3 i^l mi (j_« (J "J J 9 ipj-LjJlj i3jU>Jlj ijjljijjLj LiIL>. p i ajj m^-11 
mj-^-II Cj I j I j_2J I S-A-L-Ja /_i mJJ_P J-O*-^ i' a ct^'-J L^jI J J^ (J& ' fljjJa.il 
(jjl^LlI f J- c -3^ - '* JlJ ?^W **-y^ pjl ""ill injection j 2 aJLa i jiitlj (ji mj-*jJj 
. LuLp. (_^ lgl ^T3 '- *'J ** - T 3 ' ^ <^iljlj-2JI crv (_>"! ' "*^J1 

J g i nil (_£jlj£LUI (_ 3 _Lujm ) JI jljJDI 4-1 J i a 2 J (jja- g-jJL I jlj_2JI (jl a^Li-aj 
I fl ISij V jljJS 4j| (j-icf j!>2JI C^l < l -<- a (J"^»UI JtriH t-J>^' >*J liliejVI 
4_jl i(j_il i n II (j-o (j n'vttl l _ J \r jj'a (-a J*"N II jlj-2JI I- ' • >LJ^ J-±^ Jiitll 
{j mi i" in ^^JLlI (jJjVI SjJ.1 l2jljlj_3 fjj (j-a jljjs iliejl (^Jl Jj-dll jtiwj 



JjjJLc (J^l^. 4-«3 (ji (_5-i^.i i3JijJl>- «US^L_u CjUIj^vIj i3JjJl>- CjI jLc 

Cj 1 j 1^_2j Lis t*ijL*j (ji i ise-i Cj Laj U 1 1 (j_a <LqJ&.iIa 4_ui£ (jij '(jj^Jj (J-HJ^-* LV 

(j_a ^JJ-« ^1tH : ~' u-^ l£J-^ L^4i * LLqJ (JJLtJl (j_a /. i ^>" 22 «Ljj?c^_La^L11 

cjIjIj_2JI S_j_ulJ irJiLS (jl <jV ((jr _iLfc_}l L<Lli (jJLc ljIj^jJI 5 L« j^-uVI 

(jjAJJ LoJlJ-C (j-SLlj i4lxJ)J «Lfl-<Je-<-u SLpJI (Jjjli mjJ^-1 /^^j-J*' Cy 3 ^.T3 '"•' 
/cJJ_a Jl>- (jjl <UIu^ mi a Jlj_flj1 3Ll>- ■*■ j t ^*" i(_ 7 i^.i «Ljj?t^_La^L11 CjIjI^JlJI 4 mil 

JljSiIjJI i-djl mi I La .(_ t 1Sjl1I ' . 'Ij U/--VI ^e-i j>^j^jj jjiaJu ^ i « a a j sL2jij_oj 

c\— l-'l-lj Jj-1 1 (j_a Lljl^La IJl^jla LoS^J (j^-L^ajJ (( (jjjjj_c )) (^ij * ' ' ""*• Jlj-All 

Jjij it_!jL«lLij (_ T xjL2J (jLi (jjj^>- LlJLa Vlj i^jjj^jia SLpJI sLjl^Io (ji 

jLtJXJ (JS (Jl * Mil (j^SLl !>>"J (j-« l-*-"^ J-Lu| I-LILlA (J-OJ-1 » « (J IMI^ A LjJJ )) 

ij^jj (_L^e-o (_,-* '(J-x-C (j_a 4_ij_i (_LS 3_jIJlJJ 7"^^ (J^ *l i n"i*>-lj «U 4 j i a ilu 
^Lu (_y3 JLJol (jj'C" i ii MyJ-llj A _JriJI SjjijJll 4-i^!l mj-2 fli ' >i II ai j jS> ■-'"j i«L<j<IjJj 
(JJLoJLs 1 1 J '^' a j ji 3ju>JI J^J^ (j^J a 'I "^~ 3JL»- (_y3 Jjjill Jjt^o JjiTi mil 
JJLC jlj I <i K J .pj_LLll pi mil J»\* 4jJl»- ^1^)3 a 'I '^>"tl I JlA (JJJ JtjLill 
(_jJljJj (jylll Cj Laj U 1, 1 «Lui£ 3-iLjj mjJI j-ta-Ja I i JjjUI aLoi 4jvLll,l CjljLi>-VI 

. . .oljl j~ ->.V1 j>jla (j\j (j-a «L2jjVI (j-ujl ojmi (jLi La lil iL^j>JL«j (ji dJ 
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(_, m n 'i II jLgjlllj JyiiJI t>*jg>$}$ju 

■ j I U t I C-jl .^" II (j) L*LI j ^ I J 32 I a a X-U-3 (^^C. j^tJLJ CjVL>JI (j-O J-J^ (_j-2 

jlitjl (_,i^. Jij-il! SjJlS j-ojj ( _ T cL<ii>- Vlj l _ 7 ^-j]^j£jl\j /. oUll j_ujul! ^LtaJI 



71 









:*Mi$4jAlt jMtLull^ <U*$1$nJI 5j$«Jt 

(. . . 3j-<ii»J I i^-jjJI i VjSJI) «LujiAiII 43ljjiie-a x-^lx-a 
j j< A" tl ^_3 ojJJLj <-ixf>- (j-o 1 j la *^ Ijufc^jl AJJ-ll 
7-j-aJI (J_»j>o (jl (_gl ij_i3LiL*JI 3Ja i "I j ' Jj>j (_^ JLJl 

pLojJI Lj^Li- 3^jJ-a f^ z.J.olW J . ^ ajj Jljju j_lC. 

iSjUl 3^J-° J' «(jjL2llI! i-La iSuXI »(— Se i "t I (j^Utill 
/j_jlj_i j_o^LI (j-SL!j i4 taj '"■'"' (Jj^Ia £j£. "^'^? ,J W 3 
(j-^-j-iialjJLaVI J^Li- (j-a L^ji^. ^j JaJI «LaJI (jSL«j 

2 j olr JaL-ujI (^ CjLaLiij^VI ojui *s~&3 (jf-l 

(4-LluM I nllj 4-lJfc-u1^"< I nil I {f'J; (fel t Mint i«Lj_«j£L>.J 

^jjj (_ 7 ^JI J_ ^»tl ejjt (J!Lo (jjjLJI (ji_i j <~ "i m ^L3 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

1(JjjLlII joJ^. tjj-ii i4jJlJLA 3JjJ ji (j^-oLijI (J^a (j-O A Jiir" I n"t Juz3 '2-jJ I i|-v 

CjLcL<u>JI » i a] 4-uj^j 3l jf Lg-al Jiir'n ill itiii tL^tli v s_iislJL«JI dJJj ■» _■ ' aj 3 

.i_ijj>Jlj (jljjjJI ) '^" L^jjiTii ill jl I ^ i^^j Lij^aj I gjjg 5i Laj i uJlj 
(^SL!j . I j . ^1 .^-^ (j^- c^^-^-^l f- (j-uUI (j^-j j_i3L2jl!I o jut j i~i i"t (ji-2 

j j i a j '< q\ L^JLxa. (j_iiljJI (jlaJI LJ tt o i uj Jj* o^J itilljii (jj^ ^ ^J 
j-o^l S(jjijJij_flJI LlI (jjJL>u j_i3Lac (Jj^Ja (^uC (CjL»-<u^>JU J .>»ai) Jj^*.*. i 
i4_oLc j j "I aa.il aIJlJ-"ii ill JjLlaj cr^ <— aj-axijlj (Jj-i^aaxll (jil (^^.jGjjjJ Lufc 
( _ 3 -3 Zjul&LxX\ '"" a uigS II (J^ii- (j-o (__>-3L>- ^La-^J l^ol Jl^"h ill sjj-u /jjQJj 
. <LaLc Ll^jJ^-lJIj 4_caL>- ' _i La 1 I <"<lj -»■ <<ij j^al 5«tl V^c, JjLLu 
L^j-al Jiir'n iilj j-iaLajJl <i3jjLA3 i3JjJl>- 3j_&Llaj (j-u-J j_i3 LaaJ I a! JlJt" i ul 
tjl i ii tVl <_2j_c J_aS i4 i ■■■-" (jLcujV! (»J-aj LJj^J (j' (J-*-^*^ 'O'-' 1 - 1 ^ o'j- ' 
4_ujla CjuLu a a-tac i uJI SjJj^Ij iCjuUlII ( _ t 3 a LtlaJ I £y£. «Qjcj (J^li- (<uJ-aJI 
j<u jJLlj i«l»-lj-a (JjJljj jl «l£ljj! j^yju » xtalj ""' «LiiiaLc. i^J^ L$J (j" J 1 ^ 

3_JLS_o cjLjLjJJ! (_>a-»j '"hi m"s! jJia i(JjLii!Lij 1 5-^ mm 1 1 SLpJI (_o-o^3 (_fj 

<J^3 jjjL^eJJj . (jLjjj V 1 d la ■"■ i] (tsjt>] ^j a a a Iaa ^j t nl^-a L^J^>- Cj^S^j 4_*_u J_a_« 
j_i3L2jl!I a\ Jiir"i' ul tjjjjj ijLajdl <_aj^_*j JjJl^o pjjiajJi,! I Jui ^^3 ■■■jj LajJI 

La| . iJ1a\ Mill j I (j iij' iiLval ji ld J"^-J^JJ ' ixjlAJI i— ajUa^JI ( _ T 3 Lul J ji Lu^J 
4_^3 -^ j uaj (_gjJI (^JlI,! ^jJI j_.al ^.tl ^ialjij j j'a : j-i3 1 ? < 1 1 a! JlJ-""iI «jjjj 
^yfl CjJJtJ i,_£jjjwVl 5-^1, 11 tl Jj| J-JI (jlSLa J^lS «Gli JL>- (^a Lajui jLaaJI 
jLaaJI x j 1 aj J^ il 1 JijjjJI Sj la-j 1 u l_^j>o jl ajdl (^laLtJ JjJtJ V «GVL>- IjjjI 

i>JJ_dD ijJ_ui ^^'^ J „ n*\\ a! JlJ>"| ' 111 £^J_UJ i^jL>J1 (J_UjJj 'Q ^J<j^' Jj ' nil j-A 

l£]j 1 ' 11 ^^Jl jl /n 1 11 -»J1 ' a l~ ^1 (_gjJ3j Lxj) Lg-jlaLtJ ^^ Jalj^^l J_c£. jaij 
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Iftpl nVjiiiI cgjuQ, _ja£l&UI fc-i^gjgjj 



(__^3lj^>JI Cjlij i4 J-LlaJI J-J^- J^ a ' &*Jl (_!>>• Lh' j LiA LuJjLa- (J * "*" ' ' " 
L^JjJuL! i *j j la -* a jl 4j£.L<Ci>-! CjVLjt-a ( _ t 3 a JlJ-"i i aJ (_yill ijjjLIII «LujiA1II 
(j-* aj£» a i Lg-al Jca-'n ill «jjjJ ( _ > l3jjuJI «_o i^jiL^JI CjVLv jl ir-ljJ.1 j-±jJl1 (_ji^. 
j j al 1 . II j_5£i : J^e£LILs . 2jLjVI qj! SjLJuVLj jl ■" Jj lzuI I (jjj tc_l«JjJLj 

(_y^ cH-^J J^-2-9 njjjuo (<uji^ ?^jjLj «U j^^jJI j<sJL«JI tL^-ii f-j-a^j- (_j-3 Lc^o-ui 

Cxjj.} <-^p- i -S^LlU (J-l3 4050 aLc JlJ_o *-jj3j ^j" i n a f_J\ j_4-*J»JI 2x.l_Li-3 
(j-a Sj-iI/L-La (J^e£LII ( _ T Jj ( _ 7 jJI *■ ul^jeJjLU Lai . 2j^_ l ^ a _a 3j_lLo (_j^Lc «LflJ^iaJI 

clla jiiejjj/l LaS 7r j i ii 1,1 jji nil (j-oj (J^s LtjLJo lj jiitA c^jLs jJia i^a-uSJI tf^p- 

■2 . ..j I j I I 2 j j i ,1 U i_lljJLll (jSi C plj-Jij i(j\jL^£LII (_p_a n_gjj«.i j j a I 2 C 
Ma> ct^J iajLuI *Ue-il f-J-ap- (_j-3 i(j_Jj-3 ajjj (jLcujVI ^ la i ul^j i -J I loC »lj 
(jjiLJI (j-a 3j_L*_ca «L<l2l ^Jj i_LJLufc duLSj 'L$J "'.'H J^^jLllI (Jl?^ 3 iCjulaII^J.! 
^..j^Utl jf ,< ,UII j| SjAJI u^>\jj^^ Lai ,j_.al ^»tl ^ jlj-" , n"t 
CjI j 2 K '.a JjaiaJI 7tJjLl!l («-C.J-J i7cjj-oI j-lsLojl!! a\ JlJ-"ii ill (jl jj£. 
ijj-ajJI (j-a j—l^^I J-SjJI (_j-3 /oJL«JI (j-a S^jii «lj^v| (_yi3 i3JjJl>- .}L*jI 
2Jj|j_i^a Cjlj>_Q^j*-a J jj (j-aj i^-i3LiL*JI (j£, 5>JJJ CjuLo -5^>-J (j-a /ci.jJLij 
i<j2H 4_3j_*-j U ( _ t jjiLj'^I I * i J flj (jl VI t L^-aljiJ-'n nl (^ *i£Ljtill Jjj in ^^ 
(j-a ^^^Sl 4 I'll nl J^J-JJ il '<— SIS J-;^- J-p-«J i^J 1 " (J^ '"'.' jj^L2jlII aIJlJt" i nl£ 

lj_& (^ a^XI (jl VI i2^jj>^5 Ljjj)j L^ili 3JluiVI (jSJj .Sj^jll,! cIjLjLvVI 

t-ijjl i nl 5j tl* 11 5j_ALlajl i ^ < ^ ia J 5j_uS Cj I j-uju a1JlJ>"ii nl (_j-jI ^?J '"■ ' (jl (J^>»J>1 
oJlj* ^j'-^ ' ' (jl ' a i ".« 1 j^.JlJ l_<taj .4 'i j i ii 4-a-jj-la-i j j 31 S-jJI ^1 JlJ-"u nl 
(_yJI (^Jj3 La Ij-JjSj i2_ l ^ a Lc j_.al ^«tl ^|r ^Laa£.VIj (jLajVLS" iCjIj-iojiIII 
oJlj* (j a » _■ I 2_jjLa dilLai 7-j-Ia ( _ t Jj LaJ^ (JjLs-lIj (ft^ll LuJjL5tA (_y3 'LLJj 

: ^a_ufcLiI,l 
iOl_Lj_aLLj_fl_a2lj iCjUj^al) :«L<^3L>- 4 A.^. ij j jal l.tl ( _ > iuLJ liJLui- I 

«_a «ul (_gl itolerence JLil»-VI Jiio^o (J^tSLIIj iCjIj^lLijLJIj nj-G^SLillj 

SjijIjJLa CjLuiS (_jJI j^^l r-LbeJ 1 5j j i ^- 3 Cjl^Il£ ct^- J^SjuI (_ji3L«3 jl^Sj 
(jjS^JI (jiLvuVI :di!i Jlla . Lujl^a j-lo-I (^jJI jjjIjJI CjIo^V jLSjJI ^a 
CjVL>- (^ i L^jJlJu (_La3 jl i ( _ > ^iUtji2l (j^n^i (_£jJ (jjj^-L^JI ^^ialju (jc ^jLJI 
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J_jSi CjLcj^v ^^JaLjLJ S-jL^jJI (_^ t T x:: ?i t — '^ X -? ' C ' ^ ^ jl/^**^ ?- a '"Lh-" 

lj-SL«-! V iLJ'i/ ,j j al ^.tl ^IjlJ-'h ..I sjjji f^JS 2 <i niLa- 5-1 1 i na JL<ii»-Vlj 
(j-jj-ll JLaivVI JliJi^o ( _ 7 jJI -iljJ.1 j-ojiitix^a /«-& (j-o ji i JJlC /aSLi (jfl^'itl 
4_ljI o i ii -v jl i4 j i mil jliil ^1 (_g-ijj Lx-« ja^jLcj^v 3-iLjj ^1 tJj^Ui^ij i ii 

. 4 1 1 1 n 
jjfcj :«p^LaVI jl i it i ii II (JjlS .3j» jjfc ^ a. I i ajj t_^»J _>>•' J,!. 1 *" 'LaJ 
^^jLjejiII L-iajjJI JlJI^. L^jjJl>- (3^-4-1 (j-^l (_^alj^.VI ' fl ' a j I a JLJtj-cuJ j_ujlj 
i LJ> i n II ^ys\j-£.\^ . 3jj_SJL« tfL^Laaj l^pj aJl?-"i i n 1 (jlJ jL^. (JLqJLLj nl (j^. 

' 5j j la 3* '">■ >t ) la Jal CjjJl^-j tTcJjw* j-±£- jj * m> _}j*j?e_« (j-o 7-jI^jj ^jl (jS-4-s 
,_JjJ iJj-5ti!_U ^LaLiJI p>l_3^l : >Li*3 i^^aitAII SLp. JJL4J JL3 L#j| Jj 

cjJljklj i^jJI ojjJiI.1 ppAJaVI Jjls jj ^1 i^jJj as i(j-ojJ.I 3j-<jJ>JI t_ijL<i 
jIj^LjI ^yJI (t_jtxJI) p>LaVI J^>\^c\ iS-^P \-& IhH^J .(jjlSLtJI (jLjj^ "^ 

^^ialju (^-p^lS^l ^-i^ 1 ?-^ 1 JjL>^' (j- La_J»- J i~ ' ".' J^ "*^ ^ji^Vxla q*$ till!} 

-ijjjLji lil (j_ojJ,l ^La idJJi ^1 3^L^VLj , a 1 tv. ; « cjl^^la ^^l^ jLUI 

i .j i nl (_£JJI jLaaJI (j 11AL ^>\j^.^\ T^Aju f j i ii j ' Ju^aLuj if ^LJS^I (j^alj^.1 
■ jl iitll (jIsLju 2 iil-v j o"i i n" I Jl^jj 'Jj^l j»L2ji,l (^ i .-a- i ntl JjlS Jlj (^ 
JoLlJjVI '.j-l^l ?<ll ^^laljUJ ^ i mill I JoLjJjVI fj-cbj^ (_r^ Cj-*-^' ^i^ 1 ^' 
*Q_i_*a_jtT(_^ . Sj ^ 4 g < j c I " ^ I 4_uoiAj ^<_a-^ C?~^ 3 ' ? (^ >t ,_ijl ^ '(j hiaIII 
( _ 3 _Lc (_5-tJ-o j» j J a a ^lilo 2_iLajjj/VI <juyu& i^j^jijJIj '' tuSllllj i5_iLa-"u uzl 
JL>-Jj j' 1* > 1j^"i 0" i n 1 {j\ lj LfcJ jj-J jJl t _^L*_tlj , 2 I (jl t^jLia {/- *■ Laa^j (Jj-j^ 
aL> sej 1 11V 4_lLl£ (jj/LiJI ^"1 («-* ^ULo (j-L>-jClJLi jl 1 JUj^JI ^^ La 4^j^Lij 
(_ajl_flJ) j-SLa- 1 11 II (j-ii-Jj :dJLI!i (Jli-o i£L2jjJaJI j>JLA ^_j hAIj ^js>-\ ju£Lkc 

(j^i-jJLl 4_j_LiLS j-i^l («-& ^-p-" (j-ii- jUj lj»"o" 1 n_t ^1 I j 1 »" (jj jJLa ()<-jj-!I 

-5 j ...A ',11 ^^ ^3|j (jlllj i3' w H^-^-' SJjLflJI ^jji.'i/l jljll jl « L>l^3=jjUt» 
^^2i\ j>JL^J 2_jijL£ ^J (jjjJt ^Ij^'i/lj a I talJLl (jjli-Jj V (jJJJI >Vjjfc (j^ 

( _ 3 _L>Lji3 (_i!^Lj/ ^^a LSIjt" 1 nl ^jjj^j j_uQJI SjujiJuJt ^ jf 1 ~,-^ Vl-d^ , ,,a ",ll 

i2jI j Jj^ (j-o C^jl^ ^ylll ^j^'i/l JU^'i/l (j-a LlseJjJlJ J>12^l «_a ij_L3Li«JI 
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. LaLc_l L-Aj J * u i n 1 (_ 7 ^>- ^$JjJ 4_4_til 

aIJu-Vii ill «jj-u CjUjS-a *-J-«->- 4-<-ulj.3 (jl£LaVu (jl *-aj i Juu Lo-i3 J_ OJu\ 
,2 j , ,. * ; llj 3_j^v jJ^SLaj Li! I t 2 ril'i-^JU 3_uil*JI 5 ^IV.VI J^Li. (j-a j_iSL2j(JI 
'•(_^-& S-jJLjj^v^I 5) ftl la II (jl j^jQJ (j? (_g j aj ija.ll (j-a <1JL3 i3_j£.Loi».V!j 
L4I0 (_g^ 3 j 1 1 11 ill 2jo ifr^/1 (_ktie3 JJ3 ti-^p- iCjUjSHI jui (j1_i J-jLUa (_LcLfl3 
Jl>-I j_l*jj i3j_L*ILa <UJaX J. ^*JI cj-^L*^ (_j-^ JoljiVI (jl dlli ijj-ajJI *_a 
(j? J-£jJ o' f-3-^ (j-o-2 'I J-l -lij-^' cr^ J-ptlJI ^1 ^Jijj jJs cIjLijSUI 

JjLljJ.1 ( _Lcl_i2iJl < j aj l __ r iii- _wLtj i^j^LoaJI aI jlj-" 1 ..I iiu; i-djl 1 ..I * ' 1 3 a 

. jLi»JL> sLcaLiJI j-^c (J-alj-fcJIj 4_caL>JI (_Lal^j<JI (j\j 
: («Lt>-^Jj£LajLaJI) Sj^j^LSjJI (__^al^>JI ijLojlILi 4j^sL>JI (_Lal^jiJI J i"ilj 
iaI Jiitlu-uVI 'LSjjJs iCjJL>-( (_yjJI *Lcj^>JI if\ 1 n->JI (_ji£- jLSjiJI j-j3Lj : Lgjuilj 

. j^lJI ^jdl ^ a^l^UI jl3^l lf I oi^Vt jlj£i 

(jla U" 1 1 4-u^aJe luJI '"" fl-i^aJI •■Jo Mi~q ijUL*JLi «LoaL>JI ^>J£. (_LoIjjl!I Lai 

^ U I ." I . , ^ I ,^.11 j^x.LxivVI x_i^3jJlj 1 QjJl>-j Lx-iJuS sGLcv i_3jjJij 4jl3|j.}j 

SjjLa^. ^lc. j'\ 4jjLa£. (_LoI^ju (jltlJ <-^JL£l sljj-u dil j J£ ^jlr Siiu'i/lj 
■ ^'"jn c_3jLc t<J-<ic A^-i «I-»L^j ^-^ o"'j i ii^l ^^^^-i ^j^"^ ■"■ . L^_La Sj_jIo 
(J I 1 c I (_L>-j n— ajjJI (_Lls (j^jISjSJI (j i~i u 1 Mj jl « u!^jcjjm» (ji-jj «jL>-» 

(j-^i- JlJ (_y3 li-lj"i i"ij (^LlII jJL»JI ( _ T 3 i—lLi i4_LL;tA 3JL>- (^ (JjISjSJI i_!j-<IiJ 
4^^i! (ft^ll <i"i 1 ill ^Lul 4jLajtj^3l ,j-o ' JLiflJ «_o u!^ajjLl,Li Sj i"i -re-a SjLa-ji a 



3 JjJlj>JI .}L*j2| (_v^uu (_yA La 'lO^ '2jJJ^>JI jajjiLoilj CjIj_uj>HJI eJJt t!j! 

3JlJJLj>JI jL*-!^! (j_a Lla^J La JJ^I (jl Sj-l^l iltll A 1 JlJ- "11 III aj I n) 3j^sL>JI 

JJLc (_^fl 2 1 Je '^ II S^Lj)J! -.^yJLsJI J-SjlJI ^,.3 j_l3 LU I Aljiitixajl »j) 1 ,1 1 
t/j mAlJt ^jQjl Cjl!i .il^Ju a! Jljt"i t nl (j a 'J'"' 9I tj)_QyQ J-seli i n 1 ^jjjJI ^-oL^ejlu 2l 
Cj1^_ujlj ^jjj^j i"i 1 t»1j i nil (jr^- i i 3^-^^ (JLauluJIj ti jjJlJIj (^.iluJI £)] A^l»_aj 
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3-oL»JI uii^Li-oljJ,! (2>c 3Jjjj(J,l S-ij-oLiJI j^LJIj iCiaV^W ^ « ""ill iSj t^j ■ ,.ll 

lj_j^Liti! Jjl^il,l aI Jiitli-uVI J I iSujI (jj-i l I J J I 'I I 4jL_lLa C-t-LdJ w-iVI ,V|VI j| 

3-oLc (jls i nil ^^a i— 1 1 1 "ill (j-« Sjijl^il *i < ' "ill ^ uSL«-j Sju^JI ojut jj^*.* o^J 

a!Jl^"i i nl SsLjjiI fjj] ^Llo ^Sl (_,-A (J-<jiJI OJLA (jj <-^p- ' -i^LJl -i la « a ( _ T 3 
>_i_q_-*- (j-° (j "ill (_j-1jJ^»- (j-\_i Jalj-sLi j j SI 2jdl (^laLtJ (Jix-ij J_ ^.11 
4-jjl »^" aVIj ,2 j. ,^ ', . tl jjJljsJI ^JljLlj Sj_goL«_o 3j_<fcLLi CjLjj" mil 
di^cptla Cjlj_uJ(j-«LLaLiJI JjjJI liUuSa-Sac I LuaJI JjjJI jLi>oj i4-u-ul j i aJlj 
. <— ll i "ill (j-u 4j^3L>- j^al ^»tl (^JaLtJ C-LUsji ^^3 

i I J) '^"" i _ T 3 J J 3 1 2 * 1 1 A I jLjr*i( nl £^j_uj ia! Jl3t"<< n 2 jj>- I JlJJl>- Jjlj 4_<iJJ 

dil^Ltuj^ylll^LaLfljLlI fj-iia . SjijlU 3_uLuijSL!l _>|ji,| ^ J34II joaIII jj* 

(j-C L_LJJ-JV d tjj , ,. rt-d a J aoXI Ll^^J^-cSJlJ I «ljt_UJ i^JUljl ^L^tJl 3t_L4->- (_ T 3 

(j^j^lill Cilji i nil tLiji ' " 'j J 1^ Jl^S . 4-oJiitj-ijiJi,l j _. a I ^ » 1 1 4_j£.^jj JJlC 3-jLjj 
3jU 7-jLuj (Jii-a LSD—II j I 2 * 3 SJljJl^- Sj-jj^ L . ..A> 3^j_^o jlj^ i«L_ul3U,l 
j j al ^ . II JL?=_a ^^Jl Ja S'a libjL>- LlJio SJLtSj 3ibjL>- 3_j£.Lu-a <LuLl<ij£ 
S-lLjj (j^I t^J^f ^ylll 4ibJ^»Jt v^j^LualjII JjLi-uJ idili ^1 i «l i^aj S j j k — 1 1 
J j , ^ ^ 1 1 (jLSLal ^1 ^ji Lx-« i J^LJI joioJt-a (^ Sjijill ^-lsLojiJI CjLj£.^J 

(^ j^SLj j<J iSijXa cjIjJjji u^-3 -l)^ <J-° JjL"i! u^ ,j£5 ^J j-iSLic ^^i^. 
3^aljJL>JI J^LUI (> VI ltuI£j£JI j! qVS^JI JLi J>^JI o^a^l 

(jIjLSjlII (j I ■*' J a i(jVI La? i3.JJiJe-a 4jjLcir». ^lj-« u^ jl ' I 3^' a L)'j-^>y C7-^' 
jJt ju£LLxl\ *\jjxlu-ii\ «jjjJ 4j i ii'ilu 3j-±£ 4-ujjil j j 3-^3 i3JjJlj>JI ^LtJil 

.(j^l L^ji isJ-=j (j^JI ^ulaI^J.1 4^>L«JI 
/o_Lie_iiaj (_2.II i^j^vjJjjSlII aJu2iIIj lUrbanisatio j <>■-»"< tl ^^'\ j2]°i 

i-i!j 1 mil ■- ■ '^j dx_ptj iSjJij^JI (_yaje "'tl . - 1 1 aj , ^" ^a 3_^L«sJLl <Jlilj_uQjl 
(JJ_>J>-VI (^^aLjeji^l JJlC JjI^ILi SjijI^ILa 4jo itl Ij u^l 2jdl ^Lajjj i_a_>^cjj,l 
/_, I c SjJl^J,! ^^>-J UjJjjIs tc-u^sI Jl2Jj i La J_s3 (jJ^Lu, -^ flolc >2jj (___>-J jJl 
«L2_i (_L>-I (j-^ Sj-AJLja CjIjIjJs JLJejI ji i«L«jIj^j «L»j_sjj< (J-*- ^jAj jL? ! 
<i_^>-jJjJAJi <L_i i ia a» ^LijU i La i ua itGli -ij-iill (_^\ isLcisVu jj^xiS jji^' 
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Iftol nVjuiI cgjvg jjiSUiaJI i^fgjjjj 

Jal asell 4-ajljll 4-|Lxjj-uVI i _ 7 i^- Jj-aJ! SjJui] Sjal^LlI 4jn ital ojuij . «La^»-.}j_a 
,*J ' "_' lS 1 -^' Sjij i nil (jjjL-u 3JL>- uJ£ ^LxjIoIj (jj^i-V I 3-a^L<-uj «da^tj-u (_j-^ 
(j-a (jia-uLllI (_yi^-J isGjJoJI LuLSjJa /_3 Jjt>^' (y^ U. ,>.tl CjLcL-u 4_cilj^ 
■* U » ^ jjlS LoJlJi^. i i La 2 a (j^ i i nil (j-o '"'lj loC » Jaj JlJLo LclLc (J-aQi! idJUi 
(JJl^ ^^-S ji i ( _ 3 -cJjj_ll » il U tl I j j I <- i-T^Lij CjL»-<iijt-a ^^3 QJ '"'JV (j-">-Lll 

joj (J-*J 1 j— <-2 LH-*J I aL> selu nl >jj-u (_y3 4 o i nL>JI (_LaljjLll ( _ r Jt La (_£_p 
Ij^sVajlII a\jJx!llm\ «jj-u f_j£ 4 o i nL>JI (J^l^aJI (_ji^. <— 2jj>Hjl 4-cv^j-lJI Sjjii! 
jSjkLtuJ 3.}Jij*-a 4_j^Lii>-lj i & j i a a= •"■ (_Lal^£. (_ij-3j (<u Ju3 4JI (j-a («-C-_>!l Ct^- 
(jJ^Lj, jj| ^SjGj jj| I nlf jjLa i JjJlJ»JI Jjj-aJ d **£j .' J - "*^ frl Jisr~ ml (_y3 
(j ii j Ij iCji i i i ii U JJljLLoj JLajt-a ^^jLcujI i_i!jjjj/ (JS (JILa ^j^La*]! ( _ 7 1s\jl1 

SjJjJJLI jljj,! aIjlJt" i ii V (jj,L-uL£ 4_j_Lc <_3jjilll (^SLxj •J-±>~j J-aLc t-LJLufc 

i m i ii (<uil QoSLj Jl3j 4_j£. Lii>- 1 j A-u^aae •"■ j j&\ SjuI (jIaLil! »-3ljjJL9 i L i ■■■-" 

«Lj_i-£iie_tIuJl xJsljjJI La) t«ULLa t Mint (jl (3^-a- 1 j' add! ^IdLkj (jl j_A /-xaaje-m 

,jL<fcj)M = jL^VI jf iSjISLI! jl jiaJI 3-lljV oVjL=e-a -.(joi^iTi jJia mJj^J-VI 

i— al mi^~ ml jl t Jol mi "i II ^jJLcujj jl irljJll j-^H" a ta . uljj JUI jl iStress 

ic:Uj>JI tLajljoJ jjjtAJI ^yS 3_ti:jJI jl ,c-\IU", ,„V| (..-wjl irjjJI jf till jJI 

r-Lo-VI iiJLui l^^lj.3^pAiltij|^jiJlj C7 £.Lw>JI JcLijJI JjLjj JMi-^yi 

.^".mi J^I^jlI ^j^i-Vl oLLicuJI jl ^jJIjJI (_,!£. ^j-<uJI (jJJ 

Jlj»JI 3>^ sLSj^iaj j_i3Li«JI (^ylauijj (j U" a ^ i im'ij ^^^.Liivl (J-aLc «La3j 
3-jJLtJ alJI 2 -i la-jVl diSLij ^1 ,Jj| i^jJI jJ>^uJI (^La^vVI JojbjJI :jjk 
jtj^cuJI (j^-jJjJSHJI j-jilill idj^sli- Aaj^aJ (J^ •"■_' (J^acIiJI I Jbfc n—aljukilj pj?ll 

JL^ijVI 5j_4J»-lj .(jj^j!^ (jjLjV i^j^JI ^yk: 3jJl2JI SjLjJ ^yJI (^j! i^JJI 

(_Jj^>-2l j_Lj SJl^-IjJI j_j£JGj CjLaj^l (Jji^cJ La-a 0j_<jiLi joJuiJI /^ Sj mi" i U 
O^Lj I "J J Ltasegll ijJLuij . I gjlg Oj laj i u 4j| «U OJ^ D' OJ- 5 'M-^^ - '"'I (^^ 
/_^ CjIj_lJLjj i4-La^cj 4_«_aJLa_a-i tiuJi^JI ^1 . ni^l 4^^Lc (^ CjIj_l»j (j-a 
SjiILaJ,! iiajlj|j-II (J^Lajlj n— ij< Mill (_)-gmJ (_,-3 4-Ld i oiAJIj «LuJjJI pLcisj^l 

(jj/LlSJu (jj>jij (j-uLJle?^ Jjlj-!l f-lj-aJlj iaL«JI j i imIIj isu^jsjIj j^jijI (jij 

.(^IjlSJI Ajfc^ljo.'^ jl£ La ^1 
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oLxseJJ »-jj i u II pLajVI jl 2_^ Lajul (JjjJI /^ 4-t*3L»-j LlA /^ i u it Vj 
ij J 31 S-jlJI a\ J-ir~t i ill £j i ii I A i i ii i lu js>- 1 Lj£.Lii>-l ^LaLc j-p-»;J «LLaj_JI 
I j""*j i •■ jljp "° "* .' 4>^l l2<J3j f_j\r jtJj iCjLaljjJVIj ,< ,tl Utlj .-<! .lU'tl'a 
'"'■ ilLaj a <l£>-lj-a (jLcujVI CjVjLsJ, ■ j i '■ lSj(jSL< i 3j-u£ 4Jilal liJLuij . .jljiaLi 

JljJa rbJVI £-°Lh :^-IJ JLii_a ij-^l 1*JI aljLstim! J}L>. (>a *-<u*>Jtl 

((CjLLloi 'm"i ii a^U » (JLuiJI a\ jJz-~k ul (_jJI dol Ju3 (jjj lJuljIj f-Jj ^1 CjLcLcuJI 

(jj_a JlJ>" I H 1 3j_u£ Cjlbl I ill (J-d_ul CjljLu_U i _ 7 _fl_lL_U (J I AjAjLaj li^JUjJ *Lijt 

i4-j-L^aJe 1I1 II ^GLtlal ji i4jL>-LlL>-I (j-u (J-J^J-^' sjloL*XI (jLcu-i^l 3-IjL-tAJ 
' J J « ^ 1 1 5j j 1 a 3 j -L3 1 fljtll aIJlJ-"ii nl jjfc i*_<CL>JU tj-°j-! 3 ->- 1 1. 1 '"'■ ilL-L*J Ij 
DIT Jj * a 1 1 »_jj_cu]l «Lujl^JI jL2£. i_2j_*j >2jj JajJI pL^ojal (_pmj l _ r z£ 
(_^fl iJL-tuLL-u^U (jIsjjljj (_5 JJI ^jbVLa Business man's high 3_^-<-l£J^L> 
SjJLa J>Li- i4£.LuJI pLjl 4i0te J5LJ. ^ jL2jl!I jlfiT ^sKj *^}JI <ul£Lal 

jLil (j-a I j j 1 nl LjJL>- <_<jSLt,Li 4la-C Uajj-ilo (_yJI Jjjij r<u Mia «ljJ>JI 4jjLc3 



II wl j*4l & i*\$i *-)<§ Ji wUU^lt ^ J-iUJl $*JI 

(_3 2 Jj 2 II SjJjiJsJI j-i^l iitll (j-a Ijjj£ (jl 1 n'lVI jjacl j-a-lll I J-A Jila 
/yjj g I ■ U xl ^j^a ) ^ (S (JJ-a 4 Lo>. ( fUdu|XI (j-a J . j^lajjjj ^J 2l Jlx*3 <l£.1j-i-o 
(j_a j-j-jS JJlC «_a (J^L»HiJ 4 Ij 1 uj J-^J-' >-S-J ^> iCjLv^L«JI I iu a J /^ 4JLlLJi,l 
sUj^jji d_uljj <: *- > -'jl Ij j I taj (j' ij^ ' 'J JL ^J^y 0' OJLH-^' (ftiaj Jiia i ( _ T jiojJll 
' . 1 c.j ' V (jLj^-^l 1 ilr I (_y3 (JJ=JJ i4jJ-iju>JIj 4_ujiAi!l ■" j j c I j a f-J-«->- (j-a 
(_Jj2 (j'i/ dJUij '3-i '^ ^ (Ji)-i ^'j- 5 iJl ^J ^ 'M 'S^^l > ff-t-l J-<^><J (_y3 
4-g.j 1 11 J (Jj^clj L-tlajaj Lx-a 1 1 Jbv Ij-J^" uJSj (jj <"i 1 n" ^ j 1 aij »" 1 1 4-»-i-iIaJI 
(jj/LiJI JJ^C 'Ij La ua\ < jl^j-J I— L& (j-aj i4jjj^3 'L^'j erf*' dr° *~ J Wj '****!*•*•'*' 

(_yill 3l_pJI t_x£.m (jSLaJ.1 Jlx->.jJI (Jj>JI L^jlSj >jS Ubtl I (jj^jlj-" . uj (jjjJI 

j xSLSjlII (ji (j^-JI (j-a *-j j sl 2 -* 1 j=>1i >■•>»" nil Ij^LtuI (j-lJJI (*kA jj^ eSj-" 
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Iftol nVjuiI co>jug jjiSUiaJI i^fgjjjj 

t«u JJL«_a 4_aJj_LaJ j ^' ^*tl Q^_a Jc^"( i n t ^yjjuu£ (3^-vi ^-"'J lB"-^- 1 Ct~^ ^^"J-^ 
a! jLia-"i i ill 3tl_<-u! (j- ^ Sj-j-»-i.o 4_j_Lalj iJalj-sLi L^-ij-a JlS- "i i n_t (jjljl^J 
' fl-t^J i/yitooIaJl xjjjjjl jojjjLc^aJ : f_j o i ii U /yjl i^-^-VI i La i ' 1 1 IjUfe j -lSI ajtll 
(_, 'jj i ii a (jLa Jiu>JI (jj-»^>Jj .CjL»j4jj>JU 4_lJLc. ^^3 j jfll ^»tl j^JaLtJ f-JJjJ 
t _ ? _a JlJ> "i i n a p^_c^?c_a (j_* 5j— L. t - i ^3 «Ljj_l« d i i n 1 ^jj K i"i 1 j-j^LdJul aI JLsr" t nl 

uiiLiLu L4I0 cm> (^Jl cj L*-<u^>«JU tillj (^ i'/7 j '/3 (j-u 7-jIjj3 i j-iS 1 7i < 1 1 

(jjjJIj ij_i3iJL*JI a\ jjxlu-u\ t _ J 'cj i n<n Mii i ml Qj fl i oaj (jj JJI jlj^ ^1 <icjji5c-a 
'J ^ ^H^3^ d J C ' " A9~?\9 ^-*J 'f-ijj-^ jj-uLuLa ^^b d \) '^"' ^ I ^LiL^JJI Q^ u q 1 
iS^Lc 3j_<iLJi,l SjjJjJI (J^L>- (j-o 4-al Jiir'u ul (CjLLLi Q^oojjj ^j^' -^L^^'j 
JlJLJj .^_l3L:_*JI a! Jljt" t nl »j i nl 4_u , i -g_ClJ I dil a t^aJI a^XLae fl ^v«LJ1 x_l^%_i 
4_L)LlL« (Ju_Laj ^-j^LfljtJl a! Jlj>" t nl ^^5 ^ Uj A 1 1 «Lj_tui2_Jl Cjuu^aJI < " i ■** ' a a 
i^l JjlIIj iC^jSLIIj i«Llo^5=^JIj i«Ll*jjJIj i4_h! i nllj iJa-j-u-iJIj i«LLau^i<Li2l •. ( j!Lo 
<"«1 ^ ,^11 ^j rt ^j^-^" i "t I gjl -- 1 I IJLA /yi-ola>Jt ^*j .>> ill aj£j tdil JUt >gxjja 
V «Ul (>4h> 'j-J^L2-»-tl ^loitlj-ul ^yJI i^jjj L^Jl L4JI 1, , < him (_pJI Sjinii'ill 
. jtJS^oJI ( _ T 3 Jalj^VI C-u-i 11" (ji (Jjiiaj 1 ukJ^flXJ 3Jl>-Ij ^ '"• ^ J^J-JJ 
(^-a JlS- "una (j-o (^jJ^-uSLII (_,i^. (j J la '"' L^3l i ^^'^-^ lojI Cjuij^aJI ojuij 
CjI j j j al ^«1l j_L<t>- aIJlJ-"u nl (^^c. (j^ajju jlj^l (_,lr j i JI JjcLj j_.al ^.11 
dj,^.^. ,".ll .-il A,^.tl ( j_ a 4_ujla 3x.jji^a (jlj «jLiuJI jLojcVLs f- ■ ■•'" ill j j"l~tl 
j^jjJ,I (JjJjJI LxjI ,«GLjjI jojj j<sJ j^I (jU(-o jL2£. aI Jiir'u hV (_>^aie l»ijI ^,jj" 

(_^j^ tju j o" i nil (J^.LfllLll (^c /tj-y ijj-aj-ll jj^LajiJI ' d^t j~ i "I (jl (_yJI j j i"i_i 

•J" """" 
4_Lula LLjLxjI ^1 • j .tfll ajtll -ij-a-Jl (jlaLjilI tLtau^Iajl j-^ j-aLliJ,l (j-oj 
HjLtujVI 3Lt>- 3jJJ (j-a «I-Lula i"«lajl j da -~j~ L^JLS jJuJ^aLitJI a\ jJx^llm\ (j-o 
^^Jl 3jA_cJ,l ^ S A I < 1 1 j^j-o (jl_cu_iVI SLl^v ^^3 4 o i iiLa- Sjj^Iaj 4JLvj_o tjr&S 

aAs>.jjt : tLSjiljJlLa ij^jlII (Ja^ toal ajtlu 4_caL>JI (_pl uiXI S j j La a. (j^ 'j-i-" 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

ii!j 1 i n II plj-il Jij-aJI J;'^> ui (j-° Sj-jiiS /""'j- 1 LgJ^Li» (JjljjiLjj Sjj^Laj 
C-i i ii "^"i 3 , .Uj » .Ml »_a ^)^-» ,".ll L#j J.aLtLi (_ 7 jJI (JjLj/^JI (_gl '4-p-l dSUl 
(_JJua 4_jS^L_u UaLx-ii 7t • • a3 (_yl>- Sj^Lgo .sl.jj3j iS^lill ojufc <J^L>- r-jjGJu 
«_<ii>J,l (_yi J^ljuJIj-pljjill 4-La.iiJI (j-o LULxJI Qi^-^ SikljJLI «Lulj j-«-«JI 
j-i^l ?<ll ^ylalju (JjjJjj (jJ jJI .ilj^VLa .j_«j<JI Jl^Ja jIj .TmiVI ^yJI (Jj-$j JlS 
sUio^c (jj I La-i i4^vjj>JI Sj iliiC ^^jJjVI ji j mhII CiIj i i nil ojui (J^L>--U3ljiLj 

:£W*2t j$tt :\j*$» <*j* j,i "nl"nnlt ^ bljtjiU ja» jjjyi 

jljj,l pJ-i-J -il-ijl I o K 4_j| 3j_caL»J,l "Ll^J^-lJI CjL-uljjJI C<--ie.ii3jI 

jJaj- ^yJLULi jljjl .HaIjJLI <j-<-u ^ iJ -~4-. : :.t| LtLLUij ^pJI 3_uLajSL!I 

(JjJsLjLLj (2>JJJI t_il j Mill (jt '.(,'ir t . Jjlj L«-i3 j_.al S«ll ^^islju (_^ <ttaljil 
ftt^-aj^tj i_*^.m <Lu3j^. j^\ («-* I j "■■-" 5^3JJ,I jljJ,l (j-o <LaJa3Ej9 3j_uS Lcljji 
Lclj_»l Q^_ajLj>"< i n t ^j- 1 jJI (j-* f^-^H^- L>^ J ~ ^ ^-^>- (J-* (^$-S'-i- v (J'3^ 3 

21 IjJ^jSllidl alj-ViKil (jji Jolj^VI jL JuSlill »jjj4j! VI ..US« 3Jjis 

(JjU(JI J_i£.j j Jl&\ <Ldl 4_l>-u (j-« j-«-«J I (_JJla (JiLiLA Cjjjbv (cHjej V <_ il j Mill 

IjLlcVI ( _ T 3 J-O^l I Jui *-^3J (_j » J M lJJ^Li«JI Q3-Q JlJi-" I il J (JJJ-II I— II J Mill *-0 

SjLjj ^^Jl (j-ojJi,! (_5-Lc- (_, ' <\ ' ^ 1 1 fs^LsJI l5AW o^ (j-° t>^i~*- lilLLk jl il 

c. \l U , "-^M I Jj^s LbjJ Ltj^a- UJl Lxjj .SLpJI mJJ-o ^lsLIjJI (^ Jalj^VI 
(j_ajJll jjj 3 '^ I) (j-« Sji j La -- 1 1 (j(-3 i)«_<ii>J.I I— L) uk^Ji^eJ (_jjJI jljjVu 
(S-kui-a «_a j-aj I jjialj i?c ilalj j a I j J&\ ajdl ( _ 7 isL«3 ( _ T 3 Ja^flj (_gJJI i—iLfaJu 
:^j^Li«JI ^Ijiitlij/I (_^>-lj^ (j- 4 1 1 nl i ii (J^L>- i— il j Mill 
^IjiidL-ul QJ ' J.I a SjJIj ^Lijjil Jj^=-o (j-a 3jLc ^jVI <il».jji,l (_ijLjj 

ULp-f ^-p-.^j j-iSLijiil ^yLi-flJI Aloiei^VI ^^ a_jSliJ| 3_L.j!l La! .^i*^ 

4_ljL^_i d_L>-j_a Jl^v^j (jj/LiJI < tajj 4 j inilLi lj_ji-lj . L^J^ «_LaJLLa Jaljil 
JLi-Jj iCju Ja-oJ (^Jl ^_)^-» •"■!! JlJi^. j_i3Li«JI ( _ 7 IaL*3 liJ^Lj, j^Lajj LoJLi^. 
3_ajLLa (JjL-uj «LuiJj /<ukLjiJ Lai i(_^aje ifuJl LilJaiJiJ La I jl J I jd£.u j_iaLi«JI 
i<t\l j", , „VI jjbJ i^ dLXj La II J i nl nut! IjLA ^yfl S-j^Uia-l 5U,V,?j i3JjJj 

.j_LsLi«JJ ^yj^l ajJI 
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J 2 3 i(2yL*jO *_«i*-a (Ji-l-i (_5-3 (_yi>-j (Jj i4jili>JU CjIjlajjsJJ (j^_i j-t^l SjlIIj 
l_] Lnjj I fo\j j I mi~ tVl «L»j-uIj 5jj uaj (i(j^-al"ijnaVI »JoL*3 ( _ T 3 dolji^l i la a. j I 

<y3 LSDJIj Ulj^jjUL^ I j ,„(,'> SjjJJll ±\jX\ ^ JaljiVI >iiilj .sLjJI 
3_l«1«J! 3-3g2jJb t_il j Mill pLuJs! I^i frl i^'ni <— il j . n 1 ^ SuK^jSI 2jlU <— il < Mill 
i J-a-^l S-LjJaj 3_«_Li-j i_Ja!^£. li ojSLj j-»*II (j-° 3-a-j^Jl SJL^-j-ll J^Li- 

cLLl*_« <Jj*.1^_a *_a 3 j"'" J- AJtlJ J^ < >.<•>" lLdlxjI -3^>-J ^-A cLuLlII «L2_l2j>J1j 
Jjj^_LaJl 'ijj as-SJl xj^aj La Ij_uSj hjJlJI L-ojLLij J U «"j 3j_uS CjI^jJJ, 

>jSI 2jJI /_i I^Jajil (j-«-« j-jjSL! /yjl j'tl ijJjlLiiiJi, I 

j ^ * ' j i " •" ' tiU. .j_A LL& A tdl] j .:-»—» (_£ jjl ^j^j^JI JI^jjJI^ 

(J_LieJ j-jjal 5jl3I a! JlJ-"ii ill tjj-u (jl ^Ir «-L>LJa (JjJ-5 -^J-JJ "^ f^ljJI (_j-2 

fo\ JJ-JJ ^1 7c_ca2lj ij-iaLSjiJI fojs lJl i)-^ '1 S ^4-"'J (3^ Jl - 1 * Lftjl-i ' , ^ 1 ^ 1 

S^-lq ig^-a-1 p^ lJsj j? SjI *^"" "." ^ da i ill I JJt /uuj I^JjLvj ij_i3L2jl!I ( _ 7 1s\ju 

4a^U!! a'ijintl CjIjUJI :Jia^^l^^l ( _ 3 iaL«l!3jL T ULxJI julL t_c^l^jlJI La! 
iSJjjIs Sj^a Jjj dlli x_uj L4JL3 (p>12V!) (,i-r intl JjlS JJJjJ njLajVI foe 
U I asqj Ll&j jl ajdl 4JjLlLi (j^jJi,! fo^e. ( _^ JoLjJjVI SjiJAjfu i". 1 njl L^j I Lai 
^_j^_t_lJ1 ^_A ^_j_3l_fl_JLj1 a! Jl?-"( t nl £^_<_u jl^ 0" t nl ijr 2 ^>-^Jj S j t n (J-aLc JJ^ 

1 Jljlj La-J-3 njLSHI IjLji Tca^La Uojj^j J^a3 nj-L«-a 1 La 1 uj ^^ jl ajJJ «JLaJ,l 
Ij—iili Miijta i(_Jjj>-i CjIj^ ^^JsIjiIlII (_,i^. j-i>«J Ji^J ijLi«JI ( _ T laL»j Sjjjejj 
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3^=_l1Jj ,5 U .'r, Wt £^a 2 '^jj*~ <_iVLx-a ,«£ (j^^ 1 -*-" (_j-^ 4*111 <_iJij>o La 
jjl («:Li*JI "jj'a J_«_i ££-3*0x11 Jlo)3JajjjJ,l 3JaAjVl lillx! (^SU-i itilt jd 
. 4xc f ^Ls^/I !_^S 4"jfj (j-o (S-C.J-!! ^Ir (j-ii-Jxll SjLcl ^Ir gj^aicxxtl j^Lso 

^jjj (_ 7 ^II J^lj*JI (jJk S^XlS" 5 (^^J^JXxJI |_gj" nit, I <_yi£ JL^JI <_yA ' ^j^ 

j-S i j .' '" J^-2-lj j j 31 a*JI aIJlJ-"ii ill ( _ T 3 jlj o"r i n^U (_).aje lo]| 4xbL9 (_jXC 
Lujjv .5J-=ex} JLS 4x>.jJjxjJI v2jLlU*JI aJJtj if^LSVIj 3-JLix^VI J*iJI .Sj-Sj 
CjLxaS (JjLJJ » xtaj ■ aJ <±xptj ijjjajJl! ^^JaLtxU ( _ T 3 jLS*i)^jlJLa Jxlaj CjjJlxj 
JiJS I JUfc (- I CJ . 3jJLj>JLI 4xuL>JI jLiVI OJbo (jl ,Jx3 jl a*JI (j-a Sjijl^xa 

cj LxSLxJ LxSLl I (2r4>j 3-xcLax3~Vlj 2^ • uALtl J-alj*l! tw-j jij-ill (_£jJ ojlxj 

^$3 t >x3l A*JI a! Jlj>"k nl s-yjui ^>-\ jj-« 4_LaLSJl SjJLtl (3x>J ^^i^-^' 4-i^aJrtj ill 
. I Jj JLS >!.} La (&^jlx»- <_il^x9 lUaju jlj o" i n^Ll (J-iLs 
. S I j ».j Ij XJ j-xisl a*JI a1jLJ-"ii ill tjinl (_JjJi,l 3jix*xll <_xs!^*JI fjJt La 
j^SL! i4xlx2j _>xc ^-xiLjcj^I cr*^?^ '- x - a '-'-* ^ Lu^ 4x«x*Jlj d J7~3'^ I CjulxJI 
I J jLa£. (_gl OJ^i (_7^ ^'» : (j-* Lt* '-*- i L>ii t T* J ?i Ct-^' '^RvJ-t^rh^' 4JixiL>JI 

^j^* > ^_j*jj ^cj tj-aj tp i n *kj1 (Ji.l J ^-jLumS (_u^.Lcj CjJL*_i £)] t t^e_i t«LjxciJ3 

iJjSj LJLx>-i I J iS Ij i3j_&LLb CjIj_<*x1I ojui (jjSj La lj_u£j i/n i n->Jl (_fljUij 
^^jfc Lujixa jLa*JLi !^3L3 ^x? 2 1 (j 1 ^' *>♦?•' 0' iJlJ ?° °<*'- c ' *^^ 3 'SjTi i ii a 
•.(J^aSLII :dl!j(JLLa. « Jl^^I SJijju 4xi i nil i_^l^*il Li^xc. (j^^iiSl ( _pa^*jj ( _ 7 Hjl 
i JjSjI (_ajLl3j (^^ CjI^j*j Cj! JL>-| «jU" . .." (J^eSMI (j-a 41aj . .. .11 CjLcjj>JL9 
LfljJj CjJlxj Ji^ 4JLs ijj^la (_JJ^a ^Ir Sj j j*? i— J Lcjjlj J^jeSMI aJlJ-"imiI I its 
«^jjj (jJtij i4jv^Lxa! (2>S^x-i V JljSLIu ' alj (jxv SjLl^. i axlLiI Ijuij i JljSLIu 
Cjjljjl I oK ijjSLojlII a! JlJ-"ii ill »j i ill 3_<ixi.jJI i_x^Ij*JI JLixa-l -5l-i>J £y 
Cj_ajL?txi_u1 1!iLs i^Ji^xo I 4_j_Laj S^xoJ aJl^"i i nl Lu£j < j <~^-*-~< ■■■II ^Jj* d ^ 3j^ 
1 1 Jl>. 4ijx9 (JjSj 4*jj i nil (_xsl^*JI (jLa ii La 5 3 5 ) j i a 3 S^xi! S^xtxia ^xaLa^. 
v_ilj_i*xtl Sjj La a. jl Jp i J^a^l J_'J ta 1 1 a! JlJ-"ii hVIj i4j^i!l j-xsl ii<ll «_a (^SDj 

.SJlxuJ 4x>-^J^xtj1 
cflxx>. ^j-* (j^jLtxxa 4_La^_a 4_dxiaj j j 3 1 OJu I ^j^LaLAxi ^jjjjl it_u> (j-uxJj 
i4xoL>- cLixaj l*U jj «Ll^ijxv (ft^xa Sjxixa 4xxuJ (2>SLI 1 2>j I JaJ I jLi^LI -" gxtl Jl a 
sLxLiLa ( _ T 3 JjJlxu (JjLjj Jl^jJ LaS . LuxuJ (jOxaaax (jj|jj>-l (J3^i U^-* - cr^ 



8fl 



Iflol nVjuiI cgjvg jjjSUiaJI fc.ipgjg^u 



; ^1 aJSLUIj j^L2*J! oJMgl^V jujVI SJjala aIllJI j!j>U ^jjOJI 

Tc—Lbji ( _ T ^ l*LI j (_,!'*•" Jj i" 1 *-! Jl^^I SJjjia 4-aji-^J! /tjLli!l ^ la a. *" a (j'VJ 

«gS^Lc^j^23 (Jj^ j-^Lt (_£JlU Jj^Iaj jLiilJVI k_<_u1_5JI aIjlj-" i nVl (_yi 3jj-i-a 

. ..«Ll>-L1II (j\j\j-uA\ (^^Ij-aij iSjjJ! (jUajjjiJ 
(J-C SjjjJJ j j 31 2 » II a I jJxSj-lm I tj_<-u9 aIJlJt" i ill (jl '.(JjJjJI !_gj I i a a j 
, J ,^" , ,,1 1 ( j_ a Uj->- (JiaJ i_3jjjiJ iLLuIoLa j_a J^>.^JI 4-ajl.i <JjjI£ ^j i ..**tl 
(JL<jJL>-lj j j "I iLaJI ( _ T laL«3 S^S^-l 4_^3j^. (jjjLlII ^j^Sl (a-* <-— ii j Mill (jl LaS 
IjLiJ LajLj-C j-lTlSLi j-&\ (j_9^ jj^L2j(JI «_o «La5l jJI (_pl Mill (j-a («^JuL*-a 
Aljieiijj>U JuaVl SJj^IaJI t_^ljjj| (jl La£ . SJL&ljJ.! qjui ^ \jZ-la Jo \j^ I 

i la j ■"■ *" t i ' l^""j i 4.' J^ (1)-* ^ri-^ lt^ ^ L^a al c (_ T ^_pj_u j^^l djtjj > a"< i nil 

3.JI <"i i iiVIj (j JlJI (J^. I ^j^"' 1 "' 2jtT2'a . . « JI-> « a (-jvaJaggJI (JbegJI (jUajll 
(J^>. 4jj/IjJ dJJi f-Pi o' (J^ 'CjLLj^JI 4jjjJji jl SJilj^JI «L-oJ_La> Cjljj*_La-> 
Jij_aJI ^jJ <_,-£. La-Ijv VI j ;jj < A tl i a I ^-"11 CjI Jcvl ^ j-lsLSjlJI ojui jjj 
4_j_ajj3 Cjjlji J S i"i ~ CjIjJlj>J,Ij ^Jj JeSJlS j-LaULtJI oJ_a> OJ^3 i*_ai>J.lj 

. . . <LuLtujl j 
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ua\j^\ ^ai\ a -Uk^^4\ 9 



^jlj^JI i ,UII Cjljja_La ^^3 AjLfljJ! Jl£.I i in JiJS 
4-3e-LaJl (j^ i ii -vjj i(JI fl UVI Cj1_j£jj SjVjJI tLcjl 

J C\ J Ml dJLtli^l 1 Jlj^J . J_J_«_) JL^. (_ 3 -JI JlIL^J ^-hjlII 

.(jJ^ moll «Lj£.Lii>-l Ci^lS i"ia 
j_cal_»J,l ^Ll^-sI /a_Lc 7-LjI '-lO^' ^*" ij- ^ 

i_al iSioSl : Sjlx. 3j La j (jLSLtJI 3-jLjj 7=-jSLI JSL^j 

2 a _i I i ii JjL-uJ i_al Mi'^t iJjjjsJI *_cJ, SJIjlS (JjLjiJ 
«_<ii>J,l (Jji : jJt (JljjjJI (jSLJj .^^jjalj^SjJI pjiWil 
/o-jJjij «_l4j (_ylll (j-uljJLlI ?L*JI ji JjJljij ct^- j- 5 ^ 

«_La jJjL-uj x_u jl ^^ I L^aJl (J i nill AJJa '" «U_ujlx-^J 

(_p3l (j -vVI (j-O JjLJSO (_yJ.ll (j-<_lljJLll jl S(_J_4J>JI 

=Luij L<sjj (_)£. t±j^tj ji (_J-:J-<JJ a^t^J.1 (jl »i S<ixj_s>- 
ji p -j 2 * j 1 1 * ?t i^aJul (_3_j^Ld (j^- J i n i II ^ j La *" 
^^I^JI x^ii>J.I (jl Jl SS-j^-jlJI (_xjJLu/Li l _yo\ $^^\ 
(J^sJI (_, I r » I J " r I (jl *v i ii II - -lIq i " j_lL*j i_2_jj_u 
j-o^l iiJ_>-J J ' a '" .' J '"Li-oLJ-JI 3_j^til (__;jjILujJI 
3JljJL*j1 (_y^. I^LiIl^.1 ^ )jj "'j )i 1 aul <* uiAj _j^~» mil 
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■ "jLuuUI JdLlAjOQ Ll?&JqjuJI 



3J^jJLa Qj£3 Forcage j-^i I j (Jj tlj^.^1 (Jj-k 3 D'J ' l^ 3 * (JM^- 5 J-^^Lj dx^JI 
^Ir j-^sjj (_ylll jl^'j-^' 0' (J 1 - 3 * (jt^ n_gjl i >i~ TLj> (JSLI! (_,lr <Jjj>J3j La I jl ^5^1 

. Jlj£Lj J£j 'J-1 ' -— 1 1 L^J 



SjIjjJI /nlr j t~ (^ (_y=Lc. JiJ3 j-coL»J,l Lls-jJ^lJI /olr (ji ^1 Lijjil 
4j-ujii& jl SjIjjJI «LuJaji joi^. (J^ii- (j-o i4_u^3jj,l SjIj^JI 4_uoL>-j 4j^ lJojJI 
(_, -a- i<->L3 i ( _ T ij^j>JI *Lj_>-'iil jo_Lc CjL-uIjj J ,>.^ij i ( _ > ^>L>- "^JJ CjLuj>JI 
i_2j_tij (jl 4 i ( "j-ij 4_ljIjj t—ia-LC (j-C «L>oLlII ( _ > l3lj^2l j_L;L4-i (J£. Ij-iLa 
(j-JjJlj-Ii (^ij^jij tiJjjj <\jl2^iX\ (J i n ill «L»_x-i3 eLj-LuL) «Lujj «L^-jJlJ ^j a Sc ■"■ >j 
^^jLuji i_£JJI (jLcujVI (jx. jjjI J-A La 5J3jJ(-a f-jlaj ' "_'J -?t'jl)-" Ct^ cftl .' ^ U 
Ci^I S, i"i a j-j-j-J 3-3j-«Ji,! aJJt (JiLo .(j^_L>JI ^j^"- 1 * Jjj^la (jx. 4-1 (Jaj>JI Jiju 
JoJLojj ( _ 7 J3^Ljj La lj_ui ^^jlj^JI L-cLaJI joJjkLia (j^-lj i3jJji£. 4_j^lxj->-I 4-lS1J- 

(j-u (_gl ajL>J,Li r-ljijJLi «l»^L>JI (juljill JiLo (j-o iCjL»Jii>J,l ( _ T a i_alj^.ij 
t^jj o" ml (jy^JI L-alj-c^lj (jg 'b S II dJLLl iSJLujJI ajJ! 3Jj-3 ^jj t-jjLa^l 

<La- try x_« I J J 1 C I (^JS ^ 2 ^"^ (j^ i/C_Jjj?tIij1 Jjj^JO (jX. (J- 1 ^' (J-* L-AjjJl>- 

(ji i£jjj <^aJ I (j_o (J_a : (_jJkL»-!! (_gj" mil (ji^- LIa SjLul 3 l^i »^i 1 {<s-<klj 

f J T '"'"' t T* J ?d l_r* '2jVjj| JlJI^. (Jjiis (JSL! (^IjJ i— iJ-« ji «(_jjljj O'rh 1 " (J > *" 
(j_a (J1_jJ I jlj S«Luljj (_^o^tiI x-iiajtjj r-ljjJI sLjjil (_5^- (jL? (j-o «lj-C.j jl 

/- 1 c (j^_>LiLJ1 t o-^j (J_A i5j_jl^>- (^Isl^-aLj (J i n Hi «L>la-oI (JLiIlj*-1 (j^aac flJI 

Jl>-I p_i?<1 (JjjLoJI ( _ > I=jjij Jji Si_)L>o^ll j»J^C- JI J"'j>" f'^ 1 ^ *l>^ j' <_^>J-" 
(jl "-j^aJ (_L* S(J-<i^- CjJl»- La I jl ( _ > ^L^vVI ( _ 7 JLc I ogofjj jl (j^jvj^JI }L£ ji 

Lojti^ (Ji-jGj (jl (jjjLail (_L* S(_ji-jLlII (jjSLj (jl i-cu i i^pj i(jj-iLoII (Ji- joj 
r-lj^JI (_jJ5 (3^' y^'* ' <uJc5.aU Jji SL , ,.Ai jjls Jj Lul ^ , ,,-v i_*jj(JI (Jj^Lj V 
(Ja£. (^Jla La S(_yi2jLll i alselJLi Jaj JaJLi JLi^aAJ liiLa j<ij SJLaLjal t—iLsotj 
(jjA_J •» II uaJI JaJij>o (JjjLoII j<u-uu (j^Lxj iJ-*J ' jj-^' OJlJ-^" Ct^ Js-JujI 
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(_P=jJ,l (j^-ijt- luj ulz. jsiaJI SjJiJS jLp£-l (1>^-^ t£ ,jLa l£' lj-'S (°-* ^W' J' ^' 

,_y3^;t3 (j-a I Jlx>- i_2j^jlII (j^Jj '2 J 1 i^^l j_u£ fJsl^JI ^^3 j-p.'i/l Jlj i nil 

' _i j C (j_a (_j->L»J (^r\_Li>>J 1 (jLS I jl La : JiJji^tl! JJ^JJ La (_ 7 i^. J-iL9 Vj )^ l ^" > iSujI 

J L<j-J->- LS iSi j-Lu>JI (^^Ij-a^l (j-o ljl>.lj (j^_L>JI (_pa^a (jLS I !il jl cr^'jj 

(jSL! ^j^j-» ."."tl i_ 1.^.1^0 jjls (jlj ( _ > l3j_o j-Aj (tay sacks )(_, o i .m u^sj^a cjjJl>. 
Lj^Lt IojIm. jJjj 4j L-iluail JikJla (liitjd JSL^JI iiJMlol &IU-,„I ^aUI 

LiS iCjjju (jl i *" < j l_t X joj i0j-<ic jj-a 4_uLlII (_jJI^>- ( _ T 3 3uL»J,l ( _ T 3 I Jljj 4_cSLIj 
(j^_L>JI (jLS liil La 3_3jjla » jl-^" 1 i ""' 4 ^J a ' (_)^>_4Jt3 (j-uiaJ 4.23 JSLiJ (j^--«-! 
■" j i aj (_2jjj/ Jjfc jl «Downs S Syndrome (jjl.i» (__>Ioljx.i icjji^c-a (j_o (_j-JL«j 
. (jjjJI^l! (oJ'ill ( -jj i nj liltjjj i3.}jjLX-aj *j j i a 3 «GLl>- (jjSJia i LJjiLLo (JALaJl 
(j-o (J-A i(j-«JiJI (_y3 CjLoJu£j,l (J-ijiJ (_ T 3^iiSj ( _ > l3lj-a'2l aJJt (JiLa (Jj_il£ Ijl (_£_p 
4 i ii aLJJI (j-J-u (JJ-^ »i "i ' II (_)-£ (j-o (j^a-se-AU ->■ ' Sail c-J Laj (ji (_g j jj i a II 
(JL<ii>-l ( _ T 3 Sj_ui 3-iuj -i>>-J 4_LiLaJI CjLuLuajvVI tcjIojj ^l^ill (j-GMitlj 

.«(jj1.}» (^^I^X.! «LC^_4J?t_4J ^^"'^ I 4_iLcidI 
LiiDj_o (_j_iL»_j LIj-l>- (jIa^eJ dv^l (l^J^ "-° '"% ^-"I^- "^! (j-° >jA1I (jl 
Ju3 «(jij|ji) <icjjjja-o ji i«LiJI Lijjiiil (_g jj! ((j n's i ii (_£j3) Jilo «U r-^Lc V Ltjjfcj 
(_L^.JaJ (jl i_ x^=J Jji L*ili (j£. ^jLlLoI La I jl (jSLIj ij()l<-v «L^JI (_y3 (j^c^j 
plr (j^**- 2j ' ".HJ 2 K ill a L*U!i (_y3 (jl Li>. S(_pal $y^\ (_,!(* (j^-oljJV (j^JLoJI 
LoJlJ^. I J * " (wa I ->" II (j-SLaJ LjJlilaij 3K mi II oJLA (j£LI ij-caLm sLp.'i/l 
Cj|jja_Lo (j^ S^LaV (jj^Ja jj£, i«LuljjJI (—i^jjiJI «L>JL*-a 'LLflji »l oUII p I »"ij 
«gene <j^-» ^j -> I ajj jl i >j 2 a a «gene (j\ y» S—sLUsLi «4jIjjJI SjjiJtJufc)) 
i-jLuij^I (jl (jj» ftti.j-11 (_7i^. "-t^j-*- «gene (ji-»-» r^Lc jl JIjljjjjI jl i jiSlj 
J <i mi j dll j (j'i/ eS>i-l J£Lio jjiG ^iil ^jiilj^JI t_cj^l!l 3j>JL«I 3^jjJ,I 

^£js>-x\ (—x^I^jlII (j^ jl iT-LaJjl (jjo JljSLj Lo (JJJ J Ml J II (_U^. (_ijL>o tlj->-l 



«LJI L«-£ iSJLTtA V Lt^lj d^-ie-iia I (_ylll Cj I jjjc-Lxil J^Lj 3^Sj (j_a JjV 
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La dJJi (J^L>- (j-o i_Jj-i (jlj i JJJI joJIjlI A a I" ■•■J, 1 jj-LaJI i^^aj *"i i u t (jl Ja2 
L_L»i 1 f i i n -*j ' g I 2 -"-J 3jLjlj_u (j_« '(jp-^J f^rj-* -1 (1)-* '^-"J ^H-*" (J-* ' J ' ' ' 
LjvI^_j_«1 At \ 3uul r^IIx-i l_ojS : Lbj_u I 'j-^ * La L$_jj3a i\a l^jI ^j'^* * u^IL>-l 
(_, i It" 1 1 aJL2jJI (_£.ijj (jl *(_5-^< i_£ Cr^J (_, '"'"'gj « rtj\3 iaJJJjJI jiaLx^j I lijor 
( _ T J3j i/_j| JijJI C-<JaJI J ' (_j-^ * 3 ^jjU'j tLuljjJI «LxjJlJl^JI i_!jL-ui (j^ 
t^jl i n >] ^Lj (j■^_JLJJ 'T'jIJ s^ *J ' " a ^- (3^-*" Cr^i i *^- l - £5 L>. Ajj i ii ill Ll^jJj-LjJI 
^^3 sLcLuIoj cl^jj-ijjjj (jLcujVI (JjjLj i_)l i ii->- (_ylc 3-Si » i nj II 'H ^L> 4_ojuoj 

t^J I tltll (jj-Ojl (j_« 4_jJLtIUJ 5^_jJLx-£lj1 S^Iiljl (jLcuJI ^ U t*j3 * (jl J ^Xi > \-<i£ 

(JjLjjijJI aIJljJt" i ill (jljLjLO ( _ t 3 aJusj (j-° (jJ^ mi* 11 J (_g^L>JI (jj-iill (j'- cu - 1 ! w 3 
^ jj ua-aJl 3L_lj>ij1 lLdJ)^_*Jj ^_ i l-l a j (J-?"' (j-« 4 J i la 1 1 a 4_l>.jJj_uj1j «LuLl<i_jSj1 
«Qjej^3J «GjJ3j 4-ujiAiII «IjLl>- j-JJ-ij -O^?- <-ilJ<J-J ' j ' -" o » I u-^J . (jLtujiU 
4_l1JI jjjJu J-&J 'j taa>! a Jjul j-A Lo l*1! jj >j i a a 1 1 (Jj '^}>J-1 ">LpJI (Jjlaj 
(_p=lj^l jJLte^o (^ ■"-» uaj*l aJl21IL9 . JjiTii ii U (^ 5-ul i njVI iIjLcjKI! 3_ulj^JI 
-I • >• r- V I j tLa- i ii t^l •" j « La jj 3jj_j_l1I - I i >■ <~ V I 7-^Lcalj <1>-Ij^>JIj I . lLSJI 
«UjjJLII 4sr i ii t^l pjjj 4-tit-uIaJI c I laac »l (J^- cr* 'L'-'-i- 1 -^ r ' ''•"* I -^Lia^lj 

Lc q\ (Jj t LlA Lt^jLjfc j_A (J-":!^ * W-*"3^3t^^ * tiaj! ^JLc Cjl^^E-i-^ ^j-« La1jj_uJ 

4jju2J (jl (^jjJI (jLtujVI »j^" i uJ La J-Aj 'J- ',? cj-*- 5 ' J-* *y! SjLi/VI i_iCj_i 
jl »_La jjila (j^ i LcLoJ LgJ^JJU (J3^i ^ CjVLje-o ^^jj sL«j^jjiJ 3J3 jLi sLSj^Lij 
j-jLII jj_a (j!j-al LAjiJ 4_ulj^JI (^j^ajLilll r- ^Lc jl i i _ > iaJjJll J i all I (_p3L^>-l 

.3_ulj^JI Sjjjii^JI ^ 3jLaLlII Sj^jII 
L7 \c SjjJillj jjJl»J! «Lp.^l /oJjJ Lusj^j V5J3 3aj!3ll! jjLIJI (jSLI 

. LjjIjJ -»■ j-» 1^. j.^Ii- r-Lulj n_£J-a JJtJiJ ' 1 J^~ j"' 6 "^ ( "^'jj ** '" '*■*" *lj| 
I Lq-J-Sj 4 j 1 11 i ILj S JjJi^. Cj^S I'lQj (JjLcitA ^JJJ J '^-"i (_£j-<IiJ j uajx Jj 
I ;~.r LLaj . aL) r ii-t J-£s 'bl .J 1 r" , <■ 1, 1 /oJLc dil^jjj (3^J J^V -^-^ ■ LcJJi-J-aj 
(_gl_ij ir-j!j3 (jj JLij ijj-o^l rj^ 3 ^*"' (j^aie-iSi r-Lul Jl ' LLi^flJl /tLuI SjLcI 
«3-jIjjJI 4_uJ_LA» j<s_Lc 2^ I U". , uLl ■»■ j 1 ^^1 , ,. . I ij I U ^1 (JjSj 7r 1 nill (j-a jjl£. 
I J I »-«-j i3lj-al (<s-»-j (_y3 1 Lo (jlSLo fjJs (ZygOtO 2 1 a j j) 2 ->^l « Sj^jjjj c-jj 
(jLSLa Jj^c-a ,j^ jKl «U 2 j inilLl (JjSj V-l ji^J ^^^ 1L4J (_>ojJ ^Lils J-*J>o 
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(j_« Cj U i*a 3c ■"■ (3^>- ^^i-* N ^ ' '■ OJ^- 1 ^^ (j-^l ' JL3 j ' " ^ * ' "*** ^^ ^ >l ua> 
«La_uJ CjJLxj jl <jSL«-! tiJJJ (_p i r I j 1 ■" J I '(j^i""'" u« Sjjj-o iji^ 3jJ3Li*JI 

.genes cjLuj>JI *_o J_aL*illj i_x^.^ill! 

5) La_j mil (j-a jjyl ^1 (Jjj^s^JI «LlL> 4_u!j^JI LgjLojJLo (_y3j i 1 J i "* ' ^£LAJI 
' a a sej jl <j£-4-i ^.uLuijS < — 'LAi -0 -^^^S *^*^J 'Sjil jJI (j^-J f-LojJI (_ji^. 
' fljtxja (j-oj (j-w i nil (_JjJ S^Sl jJI jl Jiia (j-°J iALi-anJl (_y3 (jliLlI CjVL>- (j-o 
ojui «4jIjjJI dj-ujaji» (j ii o I" LoJiJulS i L"^ ll>i> : *"'-'^' (jLfllo VI (_JjJ SjjLJkl 
t5j taaJI 4jLojiLaj SjjjjII (jLcujVI '"«! ajua j^jjiOll ^ alaJLa iaIjj>JI ^ 2 La i 1 1 
«Lj_lj (j I a. (_jJI (Jj^sjJLII (j_a (Jj_1>.Ll1I 4-LoLj La ( _ T ^Lc «LcaL>- 7TJJ-1 LoJti^.J 
(j_o (j^_cj_i J's i"i"t (jl I J » i "j /_3 i(jLcujVI SjVj SjljiJ (_^3 4^v^o 4-j i itflj 
(jOS^ (jiitJ (jlj .■j-tajA", ^ IjIj^Ij .jjU"1I (J^lLs f La.} i_£jj talj^l i jljiVI 
Jj^eJ iAl^j>J1 <LnIaJuL I 0jJt> «Lu1j^J1 «L_uJl1^J1 q u oil LajJt^. (J3J2J . (JjjLJI (j-« 
(_gj_j (_fi a J aoJI I j » .^ . .. (_,jJI «L*Jj-uVI jiaa- (j£. LlLo (J^i i n"j (jl *j-«l! 
7-j_La_l (jl LLl (j^eJ 1 1— 2jlie-aj (jla (j-o 4^tLjjVI OJLA 45jitJ LXX.J ijLcujVI 
pjjlo^aj ijJai»JI 7-^LcuJI ljui (Jiii, ^^cl^JI (_j-|LcujVI «Ll>-jjJI pjjlo^a -^^ 
3-oJl>- (_^ V (j^JI (jLuuVI 4-oJii- (_y3 4-L»j>o (jl L&Jl>-j » jU" . .." (Jill -i j 2 1 1 
( _ T ^ J'-fi- (jl ' ii i^-l tjj^i D' (XP '"" ' J iH U'" '*' C 1 ^ < ^ J L5tjL3 jl Laj lojI 
.(jLcujVI (_La£. (J^. (jLcujVI (_Li«J 3-LaL "j ijjLtujVI (Jjj£j 
(_Lc J-3J-J (jl J-J>J Lt-"-" Sj_iLSLjJLI Cjj^e_jJI tfjufc Ai-al (jLcuJ (jl jjVj 
dJJ j J_Lc i— <-^1jji ii (_£ jJI (j-o "• Lgjl j pLojJI SjLjJijj I j i nAJ j SlaJI CjLlLoc 
(jjj_3^lJll (j\-ilflj I (JLxX.1 ' la j ' >■" (_3jjji 4_uLtujl jcj^ (_glj S4JLajal i_x^lj_a 

> in"j s.U , ,>.tlj 4j^|jJ,| j_u1jla [jjSij jl ^ i "'* Laj ScjLu/IjjJI dil3 (_,i^. 

x_<CL^J.I Alj-a-" ml 3-j_o_l£ jj-2j (jl 4_lLc (_£ jJI (j^jLill aLo! 2K luXI ^L»j| 

. Lg-aljL^"i inL ^lj_a>L! gAiiUn (jL^ lil Laj iSJ^til,! S-p-^J^^I S^jjlaJJ 

«_l^j L43I j 4-ojSLj.JI ^^Lc t_x^=j Jji SjjJcv aJ\ Ur i^ dilji^ j-a'i/l (jl£ lilj 
L_fl_Lj^e_a pj-l j-3l_S_J (J-^-l (j-« t^ i ii ill (j_« (J-ciO^ 1 (3^° ^ ' " ' (3-^ h1 ^ ^-*H^ 

(_yi L*L!i (_gj i 1 11 l_<t£ S J j 2j - -• 1 1 ^^a (^jLuiJVI » o"i •> 1 1 j nii\\ (j^ J ,^'aij 
j!j^>U (j>£j (jl s-^^?^ J-* 'jlj^SU ijj mijI! fl iiiri.nVI (j£. <_y=Lv J<^'q 
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«_La (jj_iL2Jl (_, 1 r l—i-x-1 a] Sjjj^i- V I (j-° jl 'C^j'j^ (j-° yi"i (J-«-C 5j^>- 

^^J! 4 Ls ."ill jljul > i uTt Lojj^. «_<ii>J,lj (jjjLaJI i_ka^o (jjSLu-u • iua 

3jVj (_j-3 J^i-JiILlI (jljt_i_a ^^Jl L^jlli Jl^j (jl JljJ (_yll! CjLtJ^I JLal jntl 
jjLso (Jj ^^Iblj^j (j-o JljJ^JI (j .ii-v JjJl^o (_yi^- j i r~Ti iTt (j-! (j^'j JLflJaal 
i"< j j II 3_ij (J_«^>o CU-LJtJ 1 1 fl-Lm JijJjJJ i2i\Juu3 (j-a Jt!^ ^^-^^ L^\ L ^-'- i 
C-u-jlJI (j_o 4_fljLl3 (j^_j (j-aj 4_uj<-a ^ilj-a (j-o jLiieJ (jl (_,!£• Sj-iLs 4JLILJI 
dJJi (_j_tl Ljj_Jui Lt£ tjij mi ill I jl^U jLaj'i/l jjjj i— Jju 2 Jj; iSJI *jj* i^oJI 
dJLxjJIj <jj_il ngjl a Lj II LLjt-aLijj (jja S J;""' mXI Li] A-iieJ ljLa» A flla. ( _ T 3 

(JLj*. ^3 J^ (j^_L>- (^»-aj (jl ijr^J-* * tLtJi (j-a 3Jl>-1j <_p (_ r Ji3 • tcSw-auiXI 

aj-a-LJi (jjJ (_yJI 4_j_L*JI (_yl^. 3-1jjSUI 4J3j^JI j j i"i" i Jl>-Ij ajj 0j-^ Jix^ejJI 
CjLa-i^l dJJj (j-La3 L<4-i3 3ljJ,l jlIJejj i»J3jjJi,I 4jLs!}j (Jj^>J.I 4J^L>J 4_<j-j£.j 
j-q-'c-iJ (j-\_L>JI L$J pjj-J-l i—x-ijIaJI u^\ ^ i a i i j i L$J ^L>o (_ 7 J-Jt 4j1*JI JiJ^JJ 
oJlj* (Jj-SLj (jl Li-j-'c-t-j (j-Ij i«L<ijL9 j^j>JI 0JL& (JlLo (jl. u^ui l_>"»J Kj^*7!3 
iji (J^. S-sjLs >j J ^- 1 1 (jl I jui (j-a^!£l LLuju (Jj 1 4-LcjeTLLu.a j\ 4_cSL«-a JLa^M 

(jLcujVI jij-Sj (_, i S" 1 1 ajlSjJI (ji-^iiSl LLujuj i L^jJI (Jj-i-^J! (Jjj i ii (_y3 ij)\-uj^ 

jl La ' (_yi a J 2 j 1 1 (jLLa-j ui (jl LLujuj . I *l j"'"> i^jJJ ^i «LALLa (_y3 (JjiAIu 
i4_ljI i ii lj (O-J-3 4_J i'l i ii <ii (jl (_jJI «L^-L>JI (jj<-ol (_y3 jji «3jIj^JI 4jjiJ_iji)) 
. JjJU (jl (jtjll *-^*^>- ^lSjtx ^1\ ^JlJJLJ (jl » ^^" ' "" 
Cjj^jjj 43jj>Ji,l CjJl>-j I jl :^LLo (J»l i n"ij (jl «Li>-ljj (jL^ijVI (_^>- (j-o (jl 
*Li jJI (j_o ja^J JLlajlII (j-o j_G3Ll£. t_iL>ol (j^ 'LlcLLs «_l«-! liLii ijJjLxjjJI 
j<sJL«JI (jj*vji ii (J-&J S(__^a^L>-Ll 3^JiiJI (_ T 1^. (jJ^-i-oLJS -" J I » Je j La (jjjSJlIlj 
S^SLuiJI jj^ OJ^C- J I (((jjl" mi'mIo (j-a j-j^I ^Ji^. t^LUjI (_, i i n~ lil i_^>- J •'■-^ 
j , ^ \ • 1 1 i ^_pt_u_u M^jJl La S ' la ^^ -^ J ' rt U^S_a La La^j /cJulII tc_lx-id1 IJ| jl 3 
j;'-"" 'Li^Lc- (jj^j ' " lS 1 -^' *-° * ' " '"'J *^L^al (JSLl ioLi£^C L«S (_gj mi j II 
(_L* 'j^>-l {_ya * '"' /7LIJU (_ T JJ>J (jl (jj^ 'l-'i>^ w 3 ^'"'' JLlLJcj (_y3 Ji^ill 5j^»- 
(djij^)) (j^SLj (_L* S«Lal «U (Jxjsoj «Lul £j£. /jilij («J lil uLjijI (jLcujVI (JjSLj 
J-lLa La lil (J-aJa 3l_L^- (jj*C"i 111 I jLa S3_iSLj 4la ?r 1 n't ijJLui LlxJL? La I jl 
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S^JiLo jl «ux. (Jj-oal (3^^ - flla (jjj 
(_)_& i L$_i d-^Li- (_pl_t^o j_uj «LpJI CjLuisLaJJ 4-JL2XmXI SjiiJjl (jl 
dt i nl Sjji, j_aj 4_Cjj_«j 4_)LCj j£j-q£ »1 i n ill Jl i n-v| 1^-a Jl^t" i u t (jl ^>J + II 
Jji SjjjJI I Jl^J (j j i iLflJI SjLcV Sj^j>JI »l i ii ill (JjSj (Jjfc SSjYjJI (JjJS jj j 1S1 
CjLaJiiJu)) jjjijiju (_, n i ih mi La >!j-«i (_y^ (jJj-iLoJI sLLlC^I IjUfc «j- ifu-u n 

ifrl itiill <(4_lLcj>J1 

4_caL>-j . A-OjjLsj 4_j£. LoIL>- 1 '"'■ "i '^»~" jj uLUaJill oJLA (j- JJ'> M (jl 
(j-a Sjo-lII d alalll <JJ-iLS I «"h se 3 iti^»-Ll1I /y^LLnaJI tt j ? I" 1 1 JJ '•^"' - l 3 ' '"'J " 
.«LiiLj_iSJI 4| m nVI (j-° LxJe-Ja I JJi£. j-jjj ( _ T cLu^aJI 7rjiil"ill (jLS ir-j^JI j-;LC. 
(jLS" (j-o S ^j-ijJLi *, fl"~ *L>.j|jJI OJl£ Jjk 3 ( _ > I=l^j£.VI Jp» rjjU (jL^ <_!-* 
(joJLsj 3j-<j,VI (jaJLi! 3_Luii!Ll i-lsIjjiJI C^JlS" IjLa S J*Ult ^y^j .lit I jJljJI 
<CLaj_i mJjjXI JjLJI ila-da. ^^k: a^jJI <Llo1»JI SjjLaJ! (jl 5 ililjjJtlj 2LjSHI 
niJ_<i (jj-i ' ";''';'" i(j-»-V c^j (_j_3 L$_i 3lj_ol tc j aljj < Jj^jUJu (^^lll) 
jl (jLcujVI (3 s " (j-° o! "— 'vi^lj '3j-"<VIj SojVI (ajjtLal, 4 1 1 nilu Cil JjStl 

i(J_ol3 Lo L^Lta-a 4-4.iL>- iiLa-ial dJJj c^JLIj (jl (jLuuVI i j i a a (^ t>LaJ 
3 ^ * T~ I '3 ' I-^Ll*- ij'^ 3 'V*'* SijJll iJj>^j 4_uL>. jl «Li>- 1— a I il'iSl (_jJI cJLi-3^3 

jjfc Laj ^ j i nil (jj| (^1 4_*oii2J (JjLtoiJ (jl (jLaijVI Jjj*. (j^ . JL^3 LaJ_t£. 1-^oJj 
SJjJlJoJI JJ& t )L>»jV1 TC_u-idIj t(Jj^32l JJ^ /cJlJtjl yr \tr>\ (jl j J t a 1 1 

(JjI i ill, I (j-a j-JJJ (jLS (jlj LoLik VjLcuJ 7"jJaj (jl Liiajl «j-«l] JjV Luij 

JljLa «3JiljjJI Luij i A)) (s_Lc (jl jLp£.Lj j < j" i ii a <til ULU Li^Lui JI_^j V 
4_i_2_i_2^>J I 4 Is i"it,Li (j I »"ij (JJLcuj jj*j iciiljLsoVI ojui £yi j-jj^ (j£. I J^*j 

jl tt o i ii j i ii (jLS lil La jjij (jjkljJI I 'j i a c (_y3 x_ai>J,lj (jjjLai! 4 j i nilu 
(j_a (J_jlj>»j (_ T ^-II «Laj_JtI,1 4-La-L J J l1xj*_J1j ^-ts^^^A 1 a^Luj SjJl^II /. Iaju i ■■ 
7-1 a i nil (_ T ij_b (jLS 1 jl La jjfc p^xis^JLLa i LiSL^a I u mi «4_u1j^JI 4jjjJl1^J1» dSJl 
jl «_Lxj (jl «_oi>J,l i_*jvlj (jjo (jLS lil jl 4j^cj jslaJI ljui «Li>-^Lx-i »l oUII 
(_^fl I J-& (jl VI i4 >JI ua 1 V ijj mi j II x_oJIj>J.I 7tJL-aJ diSejJI I JUfc JO^tJ 
,* J-* 3 -^ ' ".' "^ Llt-aTu^-a (_y3 jaLiJI (_j>-j (jl il i(_g^JkaJ>JI JIJjjJI (_>ujJ ji^IjJI 
(_ t jlxj^>J. I (j£-jl\ C^3 i3JjjJI L^Jjxj 2 i in u La (_y3 J or lil VI 3ijj>J,l 3^aJ3 
5Jj|j i ii a CjIjj^sI lLUI ij" iCjL»jiJj>J,l (J^aJtJ (_y3 lj-;JJJ ( _ r xuus] JJtJJ La (^yl^. 



95 



■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

2_j^ mi j II Lj^L>JI lr t_ijLaliJI *lj-»-l <j£. * \2j ( _ 7 SLI ^oUll «_<iJj>J,l mJ^Lcj 

2 uij i-gJI)) oJlj* (Jii J-jL-ujJIj 2_3jj<J,I (_^4-lJ Jl3 (Jill Lfj-*^ lill^sejJIj 

.««Lulj^JI 
(jl (J_» Cj^ se-jJI 0Jl_A (jILa OJLjl i h a (j^. x_<iIL>JJ *_u_a1 ^J _}^J ^j^* ul a 
^Jj , ^. -- j I j iJjjs_Jlj «L<jjljjJlj iSjjjjtlll <"<jS (jl JlSIui I LUSJj .(jjjLaJu I j« La-l 
. I g^jt-uJaj SJ^^J- 2ij_»J,l (jl JLJjju l_LJT Li£ Sjl i"n nVI 7-JjJ '^ •'^ n 4J£jjl1\ t_j\r 
a\jJxIllm\ S^L-ul (j£LoJll (j-a 4Ji JijJll (j-« (j^-l ' j" *.;.'* "*.' *^jj " '"' ' "J^ »'-^ a L#jj 
l^al Jiiejj-ul (jSLaj Lai jLajJIj (_!jj>JI (_L-vl (j-a L^a I JiielLjj I (jS-4-l 3jJJl3 ijsJjlII 
icLcv^jjoJ! (_jjjeil J I ir-^Ltil a JlJ-"i i n"t jl (jSLa-i j^^jJil 2ij_»_aj .j_pJlj ^LlA! 
^j-aJjJI C^-^JLs iS-SjjlII *_La jl ,A Ca2lVi (JjSLj V liili ^^ JjJI <jSDj 
LUolj^.1 j^Ji^tJ Jl>-I^JI C-ux-JI (jl dlti (_jJI (_2uiajj ((JjjjLxjJI i— ct-i-a 421it.ulaj 
(j .m1 (ji^jl UXa ,_^oUtJoi r-LjJj (_5-3 aJLJt" i nj Ju3 mJ j-ll (oiaJLa . 3j_u£ Lai Juilj 

.«genes cjLLjjsJI » r^J-c t> mxij 3_l«J1! «u!I r^btj MjjJI (<Jl«JLi 2Js}Lc ^Li 

(jLLD^_tuJl jju (j^>J TcJ-uiaJ m^JlII cflt J tt- J I j"^ 1 ' (jl (ja, ) ^"* * £i_L>. 2 1 si olr ^)iajuj 

3jLjj (_j_l! (_£-3J-J (_3-jJI t r J J' j: ?-^'j Cjojc-JI jjjiAjj . . . .r-^Ltll jLjcj^/ 7c_L-aj 

Jl3 «CLjiijj (j-\_cu^oj ^yjLj-LlI r-LIJ VI dJJ3j i«CLj£.jj (j-\_cu^oj (_j-il^-pJI r-LuVI 

.(jJl'C i nil jLjt^JVI 3K Mia (_^>iJ 2 l_i i nj L^jIj (_yji oj^ 

ao-jjI Ll t -o T i ^ s-a (_ T 1^. 'Sj3j ' (j-* O^- 1 (jj ) ^"* * (j-a (j-CL>-LJI (JjjLuI (j-aj 
,j_a 3LiL*J,l Ir /<s_Aj_lj»lj (jl Vj i3_xJjl_aJI JLp-2?l (_yk: ^UjS <_>3>flJ VI 
(JSl mi U Lai . L^-aljLjJr" i nlj 3^jj(Jll ^*-l l> o" i " a /-J i nil (Jla.) i " .«LcajLSJ 

i • ■ ■ >^-i Ljj->JL«-a^ i(jS-4-l La J r -T-lLi LjjlSoj (— t--a-ca idl!^ > fu i n"t (_ 7 lll 'LlLuJI 

j" j~ 4-jl i n j^Laj ^1 jij-"ii nVI (jSLI (2 j i nLUI 2_^^LiIlj 2_j£.Laiis.VI L^JI'C uil 

.S^jjal (_5-Aj [£j iuuai I 4_j£.LxIL>-VI 4_lL>JI (j^ ItJU ojjjLi x_«jj>J,I 



9fl 



4mU*A$ <&\^\ "foi\i*& I 



by*&\ 






I (j < I JJ (jl (2A-*f Lr^' ??->LlJ-I' L?' Jua 3-* "-° '(J» !'"*_' O' 

ojj_La3 cj-^j i5-j^ i^i i II 3JiljjJI (_i J^-JljJI I j_& 

liiljj Ji-JGJI I j_& JiLa ^g-iJ-J >Lal S^^vjJj-iJI 
4_j£.Lil>-2l 4-«-uiuLaj (jLtujVI 3Ll>- ( _ T 3 Cjljja-cll 

^uji v^P^ V"^W l^ jjL^ai ajjuiaii 

Cxjlill ^^31 jJI (jLiSLlu jj< ."ill «Ll«Jjj i(Jjj>JI 4_u^3j 

i (-jll^jJl ^ji i_y&sHa * 2(1 i (j*_j dJJ!i f-«J 'p^""* mil 

jl S-j^j.o'iM <2jLbj£lll J'^'a? <_,_& SJljLJI 4j1jL»JI 
aVl 3-la_ilj ol -(j*-"-^' _ * J .' ^ " £-^>Lt Uipl 
( _ 3 -3 Sj mi ~ i U 3Jlx»-jJI ^j^jji^I ^lS-j-lJI ( _ t j* J a La 1 1 j 
CjLil^-pJIj 4j^ nut I Cji < o"i-a- oil /. i la » II iLiaJLiJI 

j^l o>S^ V ^LULujVI ,>. udJj IjlcUj .Li*] I 
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lillj T^s^ilj t_jUoVI (JjL^^j asU~U cjIj^lLUI JiiLi Ldljj ^yJUJI ^ylSLJI 

.4_u^t illaVb 
/_3 j-j-j-^ (JLoivl 4-<wj .(jjiJLsJI (jx. LaLx-i (J-i^ai Li i—iLsoVLs ( I )i_Jl5-a 

Copies genetiques S_lJLl». Ur . n't J*C mi" te-^j-hi J^ ^^a 2S.I U", ^ iS^jjiia 2_o. j 

(J-Aj—ljv Lj (<s-1j C)Lt j i ill L&JLLi£. «U (jSLa-i LJj-^l La£ «L>oLc!l ^Jcv^Ij 
4_j_ijJLi SJjjJI ^j *~ . .. ( J_<fc :j_<fc l_L<fc ti . .. A> 7-j-Lsj (_gjJ! (Jlj-cuJIj . LgLa->J 
«3-jIjjJI 4_<-uJ_LA» d" flla> (_gJJ! <_jjL-u2l Ijui (j> ftSLj (J-&J J ^Vjji (JLaJa^l 
C l" - .'j"'^ ^ " tj ^e-a lIi^LjLc. ^Ir JLils'^l *Vjji pjjj i " (_L& 5 3jj-u}U }bj-l 

i_L* S Luljj ls > ".^ ^"'" J ^ " " o^** 3 n I" -»J, 1 3_j£.L»i>.VI oLLlJI jjjLj isjjil, 

(j_o (J-i^al (jjjis UJ^J^J (JLilal i—iLsoV cL2j^LaJI ojui (jl jJI^JI aJlJt"i i nn a 
,p j II iLV 3_lxjiJJLi (jjjJI^J! i-»I.IU* J^. tilli J£ olj-ulj La S I o g ! a J^ 

Sjjjiil (_,i^- (_p=_>-ij pj-cisj^ J-*J tjjLuuVI j-x^. SJLlaLi (j I «jj *. (2) (JliLa 

dJJi (jLa ir-LlJ^I Oj- 5 eg ' '" ^ - iJLc - u ^ r I J J ' a " " ^U^' jIju^I (jL? lil 

Neuro ^jj^ajJI ^Lp.'i/I joJLc ^lU'^'a 4j|j^J| <Ljj-LA<Ji>!jj=-La : (3) Jlila 
SjijIjJLa tijLal mi'^I (_,JI (jLjiJj ^jAJI i^yjj^jtlll (j^iAill (si^-j ibiologie 

1(_^jJljJI (jj-SljJLil j_«_(J A 1 1 M it u Ij^ 3j£LJll CjljLii>-VI 4jo itl (_y»j-Lta3ej 
(jl La^ i Jjj (_L^I Jl3 054J ojSLj V SjV^JI J if, u yni\\ jL^Jla ml^jJIj 
3I_lj>JI (J^L>- i^J^e-a Cjl9jI /_3 'l-y-i-a CjI^jJ^ ju£j2 3jjj_^3 ^£>i (_pajLXj| 
/j I c i—ijLaJLtl oJlj* (_p_a 4_i p 1 11 "1" (_gJJI J jii»"itl (j-° C^J-" Cr^- '3jSit,l 

• y i ii 1 II 
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SjjjuUI tju±jjt>$ &jIj9JI t>.i»-\J.ffi 

' " a J "'-' " *~ "*»" > l C-! J^e-J (_2jj-u (_g jJI (jl tciIojj 2j}tj 4J!Lol CxjLS dJJj 
4_l>-jL>JI CjI^jJJ.1 (_t^J l<: *-d^ (j-° ^ nl'-^JLl «Ll>-^Jj-lJI CjLal i'I'iSVI /ULiJ (j^- 

^_lCJ t4g.La.Sc mil (J_al^*jl (Jlla (j-a *lO~*"' < ^ > - (J~* ^> J - U ^' ' * 'r!-^-*- 1 «-»-aLaJl 

Ll^jJjJSj iJiTTii ii aj f-^'j frJJ^a (_5-3 ^ jiTii ii a Zj-<-u 2 I *-Slj liLP - J"* ' _<l ^ ' ^" J 

Jib i l(jK 2_u| i ii Wl j^a^l LjLu (_y3 {_y&-± '(_5-i>- f L2jl -J>»-J (_j-3 "*i>° "^ 
i _ 3 _A SjJLJI i, i 1 1" t*_<CL>Jj ^_^ jlj dj i ■■ 2 1 (^jJS /«-Ai (j-a Jl>-1^S (j 2sl (_ t ^>- J-<4-*-> 

i_g jJI j-j-jJLUI J » fl-i 7-j^v^JLj (j| SjJLlI oJl^J JljV (jSLlj . L&jjjj ((Sjjjal » 

|j_j_i LLiI . 4_caL>- 4 j i iiJl-LAj-j-jJI SjjIlIIj i2_aLc 4-l»-jJj-lJI SjjIlII 4jJoo 
1j-o_'c-lJ zl dial ujjJLi <— <--^_'cj (oj . LujJI (_>i^. t-iJ^Li j<u ^ ■>»*« joj i JLolaLS 
eJJt ("im jJi! .4jL^J 2 La (_j-!lj idJLJIjJ I jSL&j i LlLa-C La IjJijjuj jojijjjij 
(jLcujVI J-t>- laUaSjUJ LiSLuLajjjI . AjJLlI ( _^ 3j-*-° tj-^j "*-^° (J-**-*-^ ^Jj^' 
/n 1 » j j '(j-" i ii tVl 'J '"II (j-a IJ^ejJ 2 *j^J- L4JI i4 o 1 1 m a tLu^SS Lkjii-Lj 
2 tl *< t oj_j_«_Lj (ji -i j ' " j la "'-II jj jJI /<sL>JI l>iijJ (jl J-^S (j-a Jl alaVI 
jji U (j-i-uiJ,l i_aljjilij<VI \j-tt J-a I J-2J 2 .yk.tl SjjjJI 0J14! jlj^tltuVI 
(_j_L«_aj ix_<CLa-aj 4 I j j 3 JS (j_a iJL>-j_ll Ji Sj-^it jj.3 CjljL>-i (j-a dl I 
3j— l-u^l SjJJ Ll<_jLS JuLJ . »M MI^Ll (_ 3 _LajJ1 jLLsVI (j_4-CtfD 3t_U3J_aj tjl^ 0" ( n 2t I 

SjjjJI ojui (jLa iajjJIj .(jJl 1 n'tVI J^v^JI (_y3 jLjfujU 2 tVal -^11 jj^jLulII Jl^-I 
1 ljA_j_a r-j^JLij 1 l_>^-a '-^^11 '-^LP-'J ipjjjil jjwJ Lul . L^Jjj 1 n a (_y3 9j-uSi 
*Lcj 1 11 t 2_jjJ|jJ| SjJLS (<s-J-JJ i(_^>-lj-ll oJui (_p daa-JaJ LiJI 1 l^^-J-a <— <-~^-i-ij 
(J-jt-a-l Sj-u^l j j La " (_ T jLcai-l « (jjj L>-_jjj » jjjSjJI CjI oK ^-Slj (j-°J 'J-^' 
pj_ul pL-2jl J^=e_l tc—l^Ij OLJ>oV!» (jl-3 :j-^.l S ji"i ^U-aLaJ i(_, oUII (jj^fljl 

. «5_^j_u 2I Jj-i J->-l^>-a /cJiut-a ^-1^. CjI JL>-^LI 

j La 3» (_y3 pjLcuJ (j^ 4jjJL>.| Laj 4-iI2jJI 4joUII SjjIlII CxjLS lil (jSJj 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

(_yi La-> » xIloIJI <jJ3^ " *JJ-^' ** .'"*** Oj^ i3j-«-uVI jjJj c^.j-<-ul Jl3 SLpJI 
i V ' a j^ i LaLa-i I j S jj i 'j I j a-jJaJelb jJtJJ 4_L».^a-L : JI Sjjill Cjljja_Lo dJJi 
-4JijL-u ^Jj <^a ^i LjjjIiI LiS CjVjLe-a (jjfl (JjjiLlIII »l olr 4_> (»3-Sj La (_pj 
(j_o 3jJlj>J,I 4-UiJI 4_j^j>o i_2j_<_u Laj i«U^>o Laj iJjjLojv CjVLpJI (JJt^J 
jJ-LiS ^j-* CjI i n ( nj-a ^j-* t*^-^- 1 L)' (J - **-^ 6-1 ~J <£)laJVI SjJotHa 4j^j_u| * >jL>o 

.SLJaUlUj 4l3jll v2jUej)JI <_,]} jj!>U! oUoVlj i_3ji>JLl a.ap^J.1 ajjJI^JI 
(jLj (Jj ii . i i " -» 3 Sj-i-u^l 3jj-i OSi>^" (1)-° Pj-" 1 - 1 '-'-'- ,L:: ?i VL iS-J^*" L ^J- i i_P 
SJljsJI J^i-JLJ ,jl .^."-^U j|-*J3jjJ,l julL • Vaj'tlj i_j|jia-cbVI I gale (Ji-JJ 
La a! ' La * • a " LajLi*3 iA i i nil Jjj^iS ->l taxi I I i tv. ' ^ ^j^a ( j_a jjlS La (_jlc 
ji Embryons, S-L^.'i/I ,_p3jL«_a ,j_a ^^jjlA 3jL}j <_jL>jVIj (_Lv>JI 4j1«x. 
dJLLj I '. i La a» Jl3 dJJjiJ (jjSLi LjLs '(«-»- J (_j-!l fs-^J (j-° <Li».VI J aj " Lojtie. 
ij$ i"il 4 < i n" ^^jk (_Uv>JI Sj^o (jlj 4AjLL1Ij njLojJI j<u JJ3 (j-a <djQll d S-uL>JI 
(j7 Il1\ Zj-i-ull 3jJ-i ClLI i n - *- «Ll3 <_! jajijj jsJLc ( _ t 3 (<u (j-° (J Lit* VI jn'ni uj 

^j_« 4x9i_JI \l 3 5j i uVI j-coL^. (j-* >>■ I (jj-uA-lu) j L<a t£ £^j_Lu_u I JkS_a>j 
SjoJI (jl uaxflia t JlJujJI Jl^£. jj_a^>->-i S J 1 c J ' "^ '" ' "J i^JjL^Jl aI la III a ila 3> 
^Lilillo i4xcLil>-VI LjjLS^Lc fjjS (_j^>- Lj^xJ3 q\ «L>.Ij^I i ' I mijj CjljjaJj.1 (^ 
V (33-o-^-H (j-° p'j- 1 '-r 1 w 5 *— ''^J-^ 1 *j-uiVI Luj^aja 4-^L>JI LijLl>- 3'-*^ ' cr^ 
aj-LM^\ u \r I j 2 1 La ? JlS l^jl£ 2 ni n^LaJI (jU I «ilr i(_U^ (j-a l^l'io; LjJ ) gc 
jlj^^/l «LjJI -5j-«-J (^ j-ll o'-^'' C3-*J «3^- < >- ,L -" ■-»! aJ LaJI j^""i" (<u-ul 
j 0-t ' •' 1 1 x_L^aJuj i/cjLtJI j«_a A^^ M ' a Cjl>-1^>. jj-* iJJiJij-JJ l^t-jj" i u-d 

i«Q_L>.u {jj& ^^Lj l_3jj_u «ol aj l^JI ^j aj q ^ » ^jl . » ) iLjJkllju «LaJui_a «U_u (_^>.l J 

3j_5 La Sj^Jjj t O~^J * -3 Jl>-1^j1 ^jj-fljl ^5 4_L>-^J^_iaJ I Sj^IUl ^j?e_flj ^*-aj 
(Jj_»JLll) «LjLo (^^ ((r-jjjiiij)) Jj-2j i4j 4_caL>JI CjLajLj-iiJI (_)^ajtJ »^'"^~^ 
Cj|jja_La (Ja^J auJI (_p3ljiiVI AiaAi (j-a t_i^i23 Sjjj/^I ^1) : (jsJLJI ^^ i_L^''' 

((Wolf (JjJLij . » SjIj^JI «L<j/jilaij J i ii ill nj-uioi^o 3'-l aJ cr^ 3Jlj>JIj j_uJLlll 

(j_a (j^Jj'i/l (j^_aL»JI jl Jj^l j»L«JI IJlX. Lax9 (JjlAJI J LluLa Ji^ Sjjji'i/I (jl 
( _ T 3 ( _ > l3ljjjVlj 33-*-^' ^ == - 1 Pj-^ Sj-^"^! (j^ '- <J -*>^ C - ' ^"' *-'J (J^La^l ^ 5 mi i" 
(jj 4_l>-^J^ : l : JI Sjjill Cjljja_La (jL ^ LI axl ^ M^aju «Lj£ J ?" <_i (_gJJI cl^jJI 
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SjjjuUI amiAxSn, 6jIjjJI ft,m Vm> 

* itj la ilaVl (j-oiij ^jl ^^p ' * ^* '^'"' Jl 3-5^ rt J t^£ CjLiidJ (j-« La^_lCJ *^'J-5^ 

(jl_Lir>-i (jJI (JjjLlIu a-SJi-u-u (_£ jJ! jjfc , J ,^" , ,,11 ( _<3 /aJLtll «U i_>^=J *~J ' " lS 1 -^' 

jj!» •'_ Jail ij^\~ mi'm! £t_>iSL> 4_JL2j(JI ( _ > l3lj^2l jLljjil «pj_uj^>-)) (Jj-2j iSj-i-u^I 

Jjj-iD tJJJ^J l_3jj_u 3j-i_u2l ^jlj j aj i " rt *LL) ^^^ Ll^e_» Q^>-j)^jJ l_3^j_u jjjjLuI 
^ a Lai c ' La i uj \ . * 1 1 jjLa^l ^JaLii (_ 7 i^- 3L-uj-aj iSJjji^e-o jjJL>- 3_iLixj 
CUae-iSa! I <iK 'LLlJI (ji^ ^JJi f-^J •'>J^J^><-'J J i ii it! (J-Uiji^o i_xjJLj<Ij j_uJL<JI 

.((4_L«-<kl J^\ Sj-l-U^I l"i I II oT I^JLSOJ «LlJljj ^liSi 

«Glj^J1 4_i_uJl_LAj 4_j_>-jJ^_j_u1 3jj!U1 Cj1^j5e_l« ^^JS 4J-* a o *" i, I t_£lj ct^J 
La j-i^a-C ( _ 3 -3 <LoLc sLlISjJI Cjlj-iiill JjLLu cr^J <J^ < ^o^-^aj^a^uj I «L<-uJiJl$J!j 
i LjJjiiLLo [^ duJaie^a LaiLuIsjX. (_yi!l "iiOlitl tlj^l C^JL? Lxjj i »_;' Lagll Jju 
31jJLa (JJ^J "^ J^ I ''".J ' ^ ""' "*"' * ^ aj-^u^\j ■ LvLiiil ji^l Jj?"n n U q*$ 

(j-O p 'i "l I "l 1 " t— OS ( " l~( l"l~ J I'KpTl JL3 TC^-J^I (jyi^- Ljj] i(_J-flO j^" 1 (_jl^- 

. 3Jl>- ^i^lj i—Jj-a I (JlS i"ii (j^ ^'■^ 



?$-! jUl tfis fS^Ls yUJ t 4M „l—i 21 JA 

^paj *T< i n La i_£^9l (J I <_ T 3 ^-»1 ^_a-J I 4_i_uJlJ_0> Cj1Jj?e_l« (_ T ^Lc, * llaja i f I i ii t jj-l 
Cjl^-uLUl i, f I u j_a> ( j^ J ? mJtJI (jjJLJl ^j-* (j ^ '" Lc jj^L^. Cjl^3j_« ^j-* Sjj-u'iil 4J 

( _ T i /«^_-g-l!l (_5i^. ajj^ill (j! «3jjJlj>JI t—iLsoVI l_L>.^JjjSi)) Ljj Jl^-"i > u (jP-II 

i Uj u ^ j tL»_o^Laj sLjLSi -i j 1 1 aJ ( _ T 3 {o£L»jJI (_ T 1^- Sjjiillj i Ji^Jjll (j iii~>- 
i_jj^JLlt J •*'• ••■II ^^3 Sjjlj CjLuLSLoI£ j^^jJI L^! J o' C3-Vf-y ' tl " - ;'^*- ■"■ 

ji (j^_o*jj i_iL>ol (jl i JaJ Lo "ij^- p^Lblj i4_l>- il pjj (jlj . IJl>- i_u^2JIj 
Embryo shop «3-cv}U ^Jajj-av f_J\ J^i-jJI f_^. 3jJl2JIj iji^l ^JJ ^J^J 
i Ljllua (j^ t—i^HSj joJ u^i\ jLtjal ojui (_p i(_jjiAILi Lj-Lo 4_l3 i_*£.^3 Lo ^Ijjij 

^j-i-LAJ J -^~ I "II ^1 J La '_' (jl ^1 (jLjijVI ^^.JiJ icLSjLiji «LuLijijI 3j_l>- (_gl 

. i— a j i nljq jl pLalbvl joJLc ^^.ujlj 4_Lo ^>i^l iaLjij ji j^.Lfo 



99 



(jS\x-i i ( _ 7 £.j-l!I ^plSJUl Lls-^I^u (j^ «Li^aL>-j i^avoJojuJI (_j^v^JjjSJ<JIj (_ T xl»JI 
Sj-u'i/l (j-C 5-JjuiJ iLllI jLCa'i/l (J^ (t j La -^" ^1 j j ■ a a (j-°j J^Li. LS-^ji O' 

i (j_uLLa *ul (j^-1.} (J-ols < : ^-4-i3 : ^lILa (jSLaJu Cy* T .' ' a ' L«JlJul3 L^jLujiJ i u aj 

Cj JLa-j ( n 1jL« TcLaj-a^l aqia >JuLajA ftjfc L« : Ld>- (Jjl i urn i t^eJ t^-tH^Jj (_^3 

4j!jU JLlo L^jLcujI (_yl!l Cj Lt-aj^J. I (_y3 ^^bal 3j j i a 1 CjJj-ji ii I jLo (Jj S«U 
4_l«J3j ila^a. ( _ t j* SLpJI (_y3 «Lu-uL-u2l L^lIL-uj (jl 3^-3 (_ 7 1^. (jLcu->VI -i^-J 
1 L^J <_jlj-»- ( _^ j K ii"i 1 1 3JjL;e-oj L^Jjul (j-o Jj X <tl5j-ui '(.gj mi j II jjjiJLsJI 
/. -^ ■"■" 1 ■■ rt (^JS «Lj_lx-£UlI 1 J 4_uJL*j1 (^pal^-a ^l pin^ ^_JjLa «(JLXJ1_A)> J^j jJljS 
»l mi II -1 la « a (_JjJ > j i"i"i SjVjJI SjjJ (jl '.(_J^J <-L!jjjj-U (_y3 i-LL-LlIS^J^-J I 
(_j_Lc SjJlJLJI (j Jj*~ 'j" »l 1 11 ill ■« la » "j . .4J3^L>JI CjLvLsJI /<uil (j-o «L>-L»- 
1 1 1 I "1 t-j-Uoj-J (_Jj-J (jl » j U" , ,," 4_LS joJLtJI i_jl^l (jj-i^ cr^J (Jlilaal (_)-«->• 

.t_!jJL!lj (Jj-"^' ct^ i*^ **"j^ J-aL>JI 3ljJ.L> Ja-po (_ 7 i!l SJLgJI 

(J^l I n*M^ i I gj 1 ■■ jjl rt j^" L^ * J- Lh* ^H-*^-* ' J^SI *Laftj3 VI j-u-ic (jl 

Jl_Jj (jL? lil La 3JLv (^ S-a^a'i/l ^j-uujJiX CjJLa-ji 11 ljLo» : ^LiLJS «(jjjjlj» 

4_ljIjj ^ j - — - ^ I • s* >. CjI j «Liiajjj /JjjI J-& i-4-ilj i4 S-^ajJI ( _ T 3 L^_L> 1 (_>ujJ a^I 

S ,.(_£jji.f Si^j-al (<s->-j (j-o Lkjii-i Jjlj l(ji~^j (_y3 4jiaj^jJI L*i]j <^£.jj '(_5^-l 

(jl S 3_L^V jj J_LjJ I <Jl>lj_ji>J,l iJllljULA (_y3 S-cv'i/l (JjJ LoJlJc^. ijliJiJ-J in liLo 
I Jufcj lt_)L>oVlj (JjJJ>JI (_5i^- (j^JjJi^ < ■ ' J I il^l (JJ^J (jJ »l 1 nil! J .'''"" " " ^jo ft! 

.((cLaj.o'^l (jjjj^ ^cjJl^j ^l_L«_a 

L«jIj " . 1 1 " « a i<_jLj>oVI Ll»-^JjJSj (JJi-aJ S-o^o'ill (j-uJ^ aJu* (OjJ (jJ 
IJljjlj JL*j j<sJ «LJI sLajisJLa .(_gjjL>- (Jjjijil! u^sjjCu J£ A]S 4jjJI^JI a ,j J a a 
«(j_jj_il (j_o j-l^'^ (j-jl Lls-^J^U)) 4JI • J fl La 1 1 «U£ Jl^cJ Ji^ (_£ JJI ^^jJI tilli 
^ L^Iu-uja L^jjJL>- j^^ILa J3-«I (_^-A Lx-ilj (JLjj>ij1 (J^>- (j-« Li-A LSjLstlLa i"i i nl 
SjjL-ai.'i/l ((_pJ-o» 3J,L«JL3 njl^jjsJI i_iL>ol (_y3 ^Lt3 LkjLsol (jS^al (jl Jju 

(_y3 ^Lts Cj^tjso jJs 1 LulIj^Luij Cancer (jLLj-uJI cj^=j Jl^jlaj S^-jJ^lJI 

(_p (_ 7 -«j-ij o'j^ Cj-^J «i— iLjijal SjJjuJkl (jljiilli) ' tLLaj sLii^. (jlLsl La J7LIJI 
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i(j-G_LaL». OVjl-3 u-^-^J <J-° 3-J-»-l CjjLi-i JlS^ ijjj^jI (j-o j^£l (_yJI Lg-La 
4_j|_L»Jlj 3-jJljuJLi I 1 j" ' j»" j ij_ji>J,l i_aLaj^s (j-a ^ a» La ^yS I 1 j" » ' ajj 

.. IJlSL&J l«LxJLj 3jL3 (0->-J (_,-3 I j""* jj (OJ i3Jl>-Ij l_)L>ol 4jjS CjjLca (_j^>- 

(j^jjil^JI-^j-t^ejUl (jljjjill /_». jj (j-aJSL! «LuljaJI CjI fl-iall J-a^o (jlj^L9CjjJj 
^yjJL*. Jl^-I I r r-l ia-u t_jjljjij «ljJ3 SJljJ^JI q\j1oH l1uL£j .Donneurs 
Lg-al 1 11 -vj fj La »"" La-Li-i ijs>-x\ l_*jL>JI (_ t 1^. 4_&Ij c_)jljjij *!j^J lia-jJI 
(jljjuill jjx. *_b jJil .(jiljJI ji miIIj t(jia.iJ j I jt Mill jj-a SJjLjj-a 1 La j La se J 
(j_o j-i-^l L-AjjJlJ d^e-TLji i3jl_3j jL-^ 5-jl «i< 1 1 11 tLajj-LaJI oJ-^J CjLiSiJ (_yJ-II 
i— il 1 11 12I 3jJljLL1,I (jlj-litl Jj*-? (j-^ (J-* 'lO-* "J i— iJl (j-U^Ljj 4 1 n<iv 



3lj_al (0-^-j (_5-3 ' -* La-a-l L.'<-l.'l.-»- I J 1 a» j ( _ r ^ i'\jX\ (J-«j>u LaJiJt£. ScjVLsJI 

bj" .".J (jl o^jj pi-Laxi nl jjj 1S0L1I (jjSLj I o^ii? S^-al ui^ I "(3j^ •(£>*■' 

4jl 1 11 a I". 1 o-j 1j . 4_i_i^_i La <L!l 1 11 a L-L& •» _■ 1 aJ 4_!jJUJI jLs . L-i^aie-a Lli1>- 
(jLa i(J-j-3.J jo-lSLso jLlsl (_j-3 »_iajj joJ (jl Cj^LaLm Ojui (J!La . «Li».jJa-U 
(jL>-jj m£>3 '"1 1 (jlj '^-"J-^ J^-*^ ' ^-"' CjjJl>- jj < -~«" * (j| » Jiali 1 ■■ * (jLoijVl 
(_IL>- 1 jJoJ (jl Laj 1(_j^vjJj_ljJI j_ji>J,l 4jjI (_y3 I mimI i-iJ_pJ Ly-^ - M^-° 
3JL>JI Ojui (_5-^ -Cjl J ! I nil *lj-<i (_y3 CjJl^ej LaS Ijjjil JOJJU JL>.| Uj"l l"l_) 

1 «l_c. LiiajJ I «l_L>.j_a jjLjcJb joJ (Jj^l I a^LttLa (jl (j^>- (_y3 1(JjJl>- (j I se • 1 a J 
1 tLLaJLl (jjjj^Lall (_y3 LaLaj 3jjJL>- d)l oK (_jJI (j jl AjvLv (_y3 (ji^- 1 *— ^J-i-uJj 
Ji^ les Embryons S-cv'iM jl LlUsj^ lil : IJLA (j^ ji^l Jj i^j-U! Cj^Lca L^j 
ilLaVl j I St Jl»-Ij (_gj"i 1"") (jl La 4Sjji * j'^ 1 " 1 ' ""' i_W^ ''^jH 4_iI3Jjjla C^se^al 
» jJoj 1 ■■_' (J45 * j'^"' ' ""' iSS^jjJI l*1]j (jSi («J (jlj ^r"3*J.'"' l)' * j'-""" "~ i_L* («J 

Scjjjtjil j-pje-a 
^yJI j jj La II (j.3 (jJtJ J J '■» 3-J^»JI 3-cv^l J-^Jj ^j" mi i 1 11 L& (jl Lul 

I J ~j I "') (j-a Ja V 2 V'i 1 nl S5-jjj_nll (JK Mil (j-a JjJl>- J*C mi CjI J-a-"n nl 



■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

«Ll>-^J^_laJ1 «L_uJlJL#j1 Cjl^j?e_Laj 4_l>-^J^_laj1 Sj^IUl ^J ■^"" ■■ rt ^Q J y- "~ f J I JtJ o" < "i 

ji '(>£> "" « llj Jl^-IjJI (jj_2JI ^LuiJLa . j ta i 1, 1 jLLI ^ (,7^ q\ LojI lil 

Cj1j-j_j_*_jJLj «Ljv1j_i L«Jl_Lc '(*Lc ^^-^-j T 4 ' ' ^ "' (3-3-^ *-* f-a^ss-a o'- t - UJ ! 
jJs i4_LijJi,l d—Ljv jJ^lJ I 4_uJUl!I SjjiJI ' " 1 Li a 1 ' a a J i«L»j^_cuJI 4_j^.LiIL>-VI 
3-LSJI (j_o jlJsjJLi (jl (j-S_«j L<ii i3j-<-u3U 3JjJl>- r-iLxj 3_>j^>o ^1 j La 1 aJ 
4^>JL*_a (j_o Uj_i 4j^j-u2| CjLjjj^I!! ,j-o Lcjjia I JjJLc i_j^>o jl 3jJlj>J,I 

dJJl_L<fc Q^ 'C" i n <til Futuro logistes j* j I ■ ^" - -■ 1 1 ^fj ^^a *J3jiU (j-aj 
j <^"* (^ 2< 1 njJj.1 Sjjj/^/I ./«JL«JI T^jjij (_y3 3JjL«JI jl Sjjji^U r-iLaJ ^-vj' 

^^3 Sjjuim S^jjj^Ij ' * j*'^~tl j'^"' (^^ ^ SjjJaJLI 3j_<ji2|j * xLualJI (J-l3 La 
jjs J • "" 1 " 1 1 »_<4ix-a ^^3 JlcLoIII Jju La 3j-<-uij 1 » j i 1 QJ II Jiju La j 1 a£ 

I iLi Criteres actuelles 3_L<fcljJI j_ljL*J,I j! (j^-uLUl-i j_a^l I JlA Jla jJ-u 

4JLa t S -Vj fl ■* 1 1 "Ll^oJ^o-lJI «Gji£.L9 (jx. (Jl aia 2I i_iL>»Jl J ■ a a b Lojti^. (3^Jj 

7c_LLa_i-o1 La ^lC 3^£Lj_a <j-<-u Lt^ *J flloVI » )L>ol ^ysj^aj La cLJLlA /. 5 ■ » jjj 

(j-a «LlII ?-Loo La Jjlj La-i3 pLlp («J 'J k~ '"' "^ (j- 5 ! I^Lal^ 1 JljJLSj (j-a djlr 

aJlx. (j>S>-j (j' (J-*j->JLI (j-° oi-^ IaSL&j S3_lUj(JI LdjLp. «L^lJl jju i3_cvl 

j_«jlII /j La 1 "j~ "J i_J LuiJ I Trljlj^l (jlj Ijl m"h1 filial 3j_&LLaJI jJt i—iLso^l 
«LlAjj T'ljlj'^l JJ^I f«-A (j->"i 1 ntl IjJju (j-«-a r-ljij^l (JjSLj (jij ijjii" mil (^ 
jj_il l j H a ^j S "1 1 11 La-ilj 1 L«_L>- (JJ-S-3 (jJ Ji^.LSHJI Ju»j La SjjjiLs ijJLals^LI 
L_L>.^Jj_tSjJ 4_l>-^J^_laJ 1 Sj^lJI 4-jjl^ 0" t nl jLLdi iJr 2 J l2j 1 "V I «_<iILse_a j^_a^La 

strictement CjjJi^JI ^^xla- jjk La » jXaJL ijllLui (_>ujJ : 3j^>-j^ 4xJSLij 
i_iLlSLII I jui Jj'^'a ^^a Li^JJ Luisjx. (jlll CjljjJaoJI J^ (jij (j-a realise 

..t—iLso^ll Ll>-^JjjSjj J 1 11 ill [y\ 1 11 ->Oj i_)L>oVI pjjloj^j ^ I <~J La 4j-oL>-j 
dJLLaj V LuSDj ''J^- 1 La (_^3j ^^JJJtlll p J ' a ' (j! (_y^ ajjiill dilaj (j^e-tS .7tJI 
(j jj taj a^a 4j^o2l LLLsLxjI (^^ i_^>- Qjf^ ' ' " I— Ljl .^^j^sU,! (_,i^. sLoj^I 3jJ^ 
Lkj-ui 14-lLlZL-oII jj^al (_p (_,-ii^ '-J^' Lr IJU '>13 l ^' jLj ? t " f- (J-aLtli! Lulj 

l,J^J>J,lj Aoi«J,l (j-U llt^jILa^Ulj «J3ajJ,l (j-U (jjljUll (J JJUJ (_3jJJ< l L&J_L«-l^3J 

pj_uj|j t^-iijjl 4juj-*_u clb^JLa j-±£. ^Luj i _ T 3 SJl^kjI 4 1 1 h 1 La>- 3t_flj^j Cj^_co 
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10$ 



La technobiologie 



(jLaj_ui (jLiIJJ.1 -ijji i2000 3 (i no I -1 j t\~X ji 

CjLjjLja-" i ii 1,1 (j_a 4jLxj 4-<ijL3 «J-yj Lt j J-' j ' w 3 »£)15 
(j_a 4_<j_jL_SJI oj^ifc J_j_<uj t(j-J^ mi * II (jj_SJI 

jljJLl (_j.II (ij3_lUI» 2_»_ < iV SjijjjJI iiiLaljitL<j/V/l 

CjL_lS_>.oj iSJljJljsJI 2 SI La II Ol ua aj iSj_jJlj>JI 
^^aljX.jjjjill J„'J i^aqJIj 'uL>- tallj (__>^aAl! 3JijJl>- 

1_LA L&JlJSO (jl (jS-4-1 SJjLXjO (CjljjS 4-4JJ .rt I n^J.1 

(jl J-j-a J£ ^jjj tJlirViVI ^jjj ijiiil (^ n-dLufcj, 

(_^c SJljjlj (J3^3 jlSi (JjjLlo (__t3j Jj ">jj '^i~ u^--*^ 

CjLjjLja-" mil (_>-* ^?-*L-^ (_>g3 ^ ** ' <3 ^ J ? ' JJ '^"'l 

2 I i^i'iU SjjJljsJI oljjstiUj oL^l^pi-VI fja Ij^J 
/aJL*JI 3_!jLa.o l — J -i :> ~ ij -0 0'-'- u - 1> ^' ^Aj-y^ 1 3>"'i-^- 
e-j_L^j_a /_^j i<till jL*-o 4-2Jl>- /_^ 4JLIL>- «.a ->! j . ..VI 
tjl i n'tVI «t£i SjLjj (^J i aaSqJI (_,lr q\ i m'iVI SjJiJS 
jl i±x_pe_i 2 j liitllj 2_lJj l jJ| «GjJiJ3 (_5-3j 'o'^rP^'j 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

a-CS uJ\ S-S^L^JI v2jVjUJ.I aJJt Jil, 2_u-ul_La jj£j Jl3 JLlsbjjLiI! 3iaseUI 
l_gj" i n a ^Je-1 U ' " .' } ""^ i2-aLc (_,-! l_j-pJ I J «Li^L>- (_gj mm II (jjlSLJI CjIjJLS 

c-jj jLLI (^ dJU i J£ . (Superman (jl_aj_>j_<-u) ,jjLL1I (jl m'tVI (j-a Jj jl>. 

*-(_2-A L_L>-^j^_tSJij 1 (j_a J^J^>- 

Technobiologie 4mA$1$mmJI L^$1$m&mJI 

pljjl I'jh j" i nl jl i2 i ii 'tl " i ii U LuLil^-p. (_jjJ «L?JJI ^jjjjla (j-> i n-»o (_,lr 

plj-l^l (_£jJ j_sl^ILa jjfc La-a (jyl^-l *LS jJI (j-o !_gj"i i ii <n *JL«JJ LaLa-l 3JjJl>. 

t^j La '" ( _ 7 i!l <_jjLajJI (j-o 21 1 ill i ii J^li- (j-o «Jose» jjj^jJLs LJLv 3j^vjJ,I 

c-l t-"< i "I JL3 t (jl i n'lVI ^Ir I g-iualaJ 2_ol£Lal li^p- (j-a 2x.jjLa CjVLoi».l (_,lr 
(jJI tlj_<t». <iiojj»j jjii! 7-_aJ f<u ijjj sLo^e-o-a. (_y3 «Lul_ij^£ LiLLial 9-jj^ (jl 

(j^ 1 1 nV JLujI jl (j -v (j_a I g 1 1 nji SjLJuLij i jjj_i£.j .A^t^il tfjlTn ill (jl 

iiti ii M joj I'LcLajjl Sjlji (_5-3 3-<kJ i3Ljt£ (j-"-y JJ-"I (J-*^" '*>Jy cr^ J^*^ 2 

(_a3jjj Lj-iSj i2-aLi 3 JlJ^S 2_ij^>o (JjiAJLi L$JI i«L»-j_o Cj I alaj> ( _ T 3 l - r ^=J J-*J 

2 j » j j ta 1 I aoLlIIj SLpJI Ajlr (j-u (^aLdll jj£. J}1 j ' "^ ^If *La Jl>- ^l 

t (jjjjj <: ^-J j p (j_a Q^^J i< ^-4-*- a lP^V"^' ^' ^ CjLL&La * 't <r~> (JjSLj JulS 

2x.j_cuJ aJu2j «Ll^oJo-lJI ;»al*JI (jLs i-iili *-aj i l _p=|j-C. , ii I (j-ojii *l JJ CjLJ^a-p. 
(J^L>- sLjjLjLiLaJI a^JjJI AjJD *_a K-jjj^pj (jjljjjl ^1 L^Jjj-oj I j.^** 'rO^J ^ 
4_^3 (j-J>J l5'- ,l " (^-W^ dl!i I '^j' ct^^ ^ *J' J^'J^'J • * J. 1 '""' ''J j ' -^ ^ 5^H^ 

^^Ltujs u-l\ jj taXJl /nli ii pla ^yJI I LU-lA ^1 iCjJLaj IjLo (^SDj i(_ijJKl!l 
(jl » jU" , ,. i LLa UJJ Set ^a ill CjLcjI£LII (j-a Laj_lCj CjujiJ^-lAJIj i u^jSjJI 
(jl . (jl '^ --II l—Ltisjij (jl 3 .' '" *-*^ «LuIJloJI Lull's i"il (^ SLpJI (jlaj^ 
(j^^-ljLLj 1^ ili i a «Lc^_tuj ^^J-II (jP-?-' J SJlcLSjI aJJb ( J7 -^- I i n i uLq 1JljJl>- I olr 
(j^jLai) ^Lloj^jlJI .(jjfcljJI Lu^J (_y3 I J 3 ) » ' La^ L^3li 2 <~ I '» < ^> 1 1 2JLJ1013 
d ajqjB rt Lcl^ji Lt^^Lj_ul (j-qjl") nl jJlJ» .(Ja^J (j-t-uJjN i njl^g «Lt_aL>- (_^ (((ja-tuJajv 
j<sJ 4_H_i3jJI CjLcjI£LII (j^-Jj i7c-JjLlII (Jj£ La ' . '^^ (_ T 3 (jl^pJIj CjLilII tjfjs 
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cLl?UI UpjjJg'iVi pic 

J^J3e_aj (J-a-S (j_a (Q_L*-J (j-S_J /cJ (jl i n iVI (j2 it ^Jj-3 J^4^. (j-« 2m ( j-ajl"( i uJ 

tLLiI ( _ t ^ *_ <j/Ij jl La ' /j I c Lg-ajiir" i njj (Jj («JJ>J 4jl3 (^JJ-JI Lol • L&Jj^vJ 
dllj j_lCJ nj^ojlll ^j^ i^-j i4jojj»JI '"«! al '^»t la iCjLxjJj^Ij iCjLLLaLjjjiJI 
LajJt£.j t^^LfcJI Q^-SJ! (j-« cr^ 1 UJ '^"~ Ct^J . aJjnll CjLt^Ju (j_a ^H-" 
CjLcjISJI a JlA 4-ia-p-JI -Llo-lLII cLJm ^^--u-u ->l«utl ^Jl djvLsJI i U « . a JG-uiJ 
(jLuuVI (jJLjJLj i(jl_jx>JI <b JJu ^^3 Lj-algj-'inV micro organismes 3JLl3jJI 

JjL>J1 ^Juj i nil («Lj^_jj>J1 *LumSJ1 ^JLc) (^Lum£j_lajI « (Jj^o-lLuojJ (jjl )) 

a j >.j (JIJ_u (j_c 3_iL>.l (Jj-2j L$3l J (Jjj-i ^ i ii i "j-a (jj»jjjj (Jjj-i S_)jL>- (jyi^ 

CjLLpLa * 't ts> (j_a •-* L-^JJ (j > <w i t n Lb I J j AjuLI (j_a (J-A . J-& (^Jj3jj (j-*') <: ^! 
jl i(j.il— *_U (j— a LAjlj^vl Q^SLlj 2 r-LlJ^I (_p=lj_c.l Jj»-i (j-o 4_ljvjJj_<_i 
(jjl^Lvu (JjLilu Ltjl . «(j-"Jjlj ' ""» t r J '-^'-^ j4-o» CjLjjl£(j-a (j£Jj "'I/"" ii^LJI 
4_ljvLj (j_o J j S-j (_3j_<j/ [ft-jJa-a II A c I i-uaJI J .lSj i ma (jl i<_jjjJI Ijui (_y^- 

(JjL2j>JI ji&\ (j-o 3jl>.Ij (jl aJsl^Jlj i4_l>-jJj : u Lt>-jJjjSj jLLjI (_^ iLta-jJ^ijJI 

. ( _ 3 _<fc <_j^j>JI Jjlj (juLJ! «CL2JL>- (_£JJI JjLjJI (j^v jj jjSJil I ^jjjjjl j^c SjLil 
(j! Jl_j_« (_ t j3 Lajl t(j d i till *Lb (jljLj_a ^J3 (1>^ (^ j»JL2jj| 1 JJb /cJL*_a jjJI (jj 

c^tibl jJia t 3 SjqjJl «Lp.^l /oi^. (jl JljLo (_g| i microbiologic L^^J^-oj^LjAI 
(jl i Lls-^J^uj^SLiII (_,!£. 2uiJLl 2 '-I ~ - - — > 1 1 ^ j<JL«JI Jjj (jyJjl (»j^' oWy 

i LjjJlSLJI I Jj'" aJlJ-"ii m~ CjI jl or ^Ir 3^-LP i3_jj| jJiJI L^jLcLLca (j^ Ij-JJ^ 
S.iJLlo'^I (jlajjjjsJl^ iS^jjjJI SjjLiJI Cj| j jljj,l (j^a SJjJlC Lcl^Ji (jVI Ttljj I4JI 
U^S^_a /Q^..} 3jJj_xId (j^. x_j_4J>J1 CJj^tlL) Jqj i ntl (_^J3 LlAj .(JLU.1 (J-Aj t n (jyl^. 
(_yJ3 LiibJL>. i uaaej (jl ^1 3_^.L>. (j ^ \) ,„} Lijl . Lp-jJj : uj^£LJi,l JL?=-o (_y3 
( _ 7 i^. j£3jH aLc (JSLlij 4-j^.LL^aJI CjLJLojJI (jl i LaJl>-j Cj Lj/j^^-Lil I j Lj^jSLJI 
(j_o gLjvj^-" 1 11 U CjLjcJljJ,Ij (jjljiill CjLcLu-3 njLoiJ^I xJjus £y> CjLlLiC 
^jLjJJ ojui (^ (Jjkjdl aJl2jJI (j-o (jl 1 ujVI cLiiv Lx^a jai.jJLi 4JI ittaAill 
LiJI Tcual^JI (j^ 4Jl3 , -LljLlo-iSLH Ll>.jJjjSJ1JIj sLuijSLII (jjji-La £ya Ltbju^j 
La (_gj"i 1 11 a (_jj| ( _ T J3j_j IjLjvlj ^IJLC. Lj^.Lu-3 /^J-i-1 (jl (jVI (_yl>- » Laj 1 u ' joJ 
(_Jjj>.| (j_JjLj_aj (jljL_Jl,l IJlj* (_yJ3 ^ * j .' La II (jl • ..(jlaj'jl (j^ 7-^LiII t^j-b 
<j1_LjLi_a_LSLII (J^jjiJlJl^J,I •" La c I (j^ ^liSl (Jj (jLvujVI (j^a lJ3jjjj ^jSI SjjJLc 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

4£jjus ujij I ols LiJI (_5-i*j «ul . . I jut (_p (_5-ij>j liLo (jV Ij i LoJl23 (j-^>-LjJlj 

. I aj-jlSj (_ 3 -i^. Ljjj_L3 CJ-ilj LxiSj . LpL^j-La 4 «j il-ill Ljj » ixaj (_^i!l i_tJ Lu 'i; Li 
3-jLLa.i (jj>~ i ii CjLlLi^. iLaLa-i JJJ^>- p_JJ (j-° '"'Ijl-T* i— a I m"iS1 ^1 LlL-3jj 

industries SjSLuSj^lJI «-Jl iM.1 (j-o foJ-Liajl JjJl»- fjj <j-o diUil LuaJ ( jjLj'^I 
. S-l^J^-lJI Ll».^JjjSJlII ijja (jjLojI ^yl^. J-«-*3 biotechniques 
(_j->Li (j-° I mi ' II * * ua3 f.\j Caihl I CjuLjiJI (jl» : MjLs «QjJL>- f-jLu r<u 
(jil Lgjl tjj.i o mi II SJlX.1 iii aJ (_gj^>JI «lj-^JI (j-a J <i"iinU Q^j^SLII Jj inM 
3JLub>JI (^(jyJ* *!jjisiJI oLill ^Sjjol -• (4jLoSUI) 5»liSUI 3-JLc i2jl_u£La 

«ui*j L& Lx^a j^iSLi j&] 4984 *Lc ^ ajjJI L^-Lc («i«J LiJl i3 a^iac 3-Li£La 
. LkjijiSj » jU" . ..;t jju j^alsJI jjLaJu (_>ujJ tjS-lj " " 3 a cj^i3 jl (j-^-aLc (j-a 

JiLa ,j! i S-jSLu^j Lut-i^a-iJ I 3-lj^UI ojui Jlilal £yi JjJjlII 5.J.U1I ^jJ q\ 
, J ,^" , ,,1 1 ^3 L^j ^jjjj (j! LJ 7"L1j i_3jjji cbt-uiaJI L$j aj-23 (_jJ-!l CjLlLuiJI aJJt 

itLfujI L^SLiijI ^l sLa-~i i i ii LuLuijS diLaHiU i_*j^3 J^La-i jl (j-a Vjj LiJl 
Tccisl^JI (j.*^ ..(JliUI Jjj i ii ( _ T l£.^3^ T LiA4SJI f_j£ oLLpm *Lb ( _ T a 'Lcv^J^lJI 

La J i * 9 *L$J i ii ill y«ill I m t n 1 JUlflj tJ^SLj (jl jJjlj ^i ^J^-u-«^SJl ^jl LaLxj 
?Lb » jU" , ,,i Vi (_," mi it .i ( _ 7 £.lj^ (j-a ^jSj i ii^ n_gj mijII 7til (J^JtJ I— fljS /aJju 
/. 1 C MgJ "i 3e \ Jl^ ^_J^_j_»_a^SJl ljufc (Jli-a . . . iJ7 ^-^J^juxJ I ^J^_u_a^SJI ^j-* pj- 1 

t^J ' 'I I j| (J-^Jtll 4_L>-^J^_LaJ| ^l^v^l ^ I iM ^i^. d e- j ' , ^. rt 4_UJ^HS_Jjl ^l^>-t 

j—cidL_ulJ| jJ^vJlJ ^jl J .^".,.11 £Jjq cLajL^ILa 4±>-^_a ^^^3 ^j'ir" i nil ^ya (j_ujjj 

.((CjLLpm i_*j^3 ( _ T 3 I j . .. A> 4_l>- jJj^Lil I 
(_,!£. 1 _a I i"n nl jj,$ i"ill ,- i ntj-illl Jajiaitlll jjj->- «<LuIu "Ij3^ O^"" (Jj^i 

5j- i ii 't^M r - !- ^! cW^^ 3 o 1 r j-jLj-u (jl i n Wl (jl : Lt^jij 3JL>I . nil jlSLa'i/l 

Ujj SJ I J iii" i ii U ^^3 J(j mi'i i_2jjji Loi . .."LiS-uKjJ.I CjLlLjjiJI fjJs ijpJI 
eJJt ajjus (_5-3j ..4_pJI jljji,lj ^^IjlII (j-o Cj^jJI (J^iAj (_y3 <Lpjja CjLLpLo 

•.^2^-lj * I JljJl>- (_2-i-*-« * (HSLj ^ mAj m$j mi 1 1 1 ^ i h-eJI ^jLs . . . «\JLjJL>J1 



Sjjjjtlll (^^ «Qju 5-La^J (jVI (_k>- (JlLaj (jli n£j mijII p i n-»JI (jl i_2jjjla 
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cLl?UI UpjjJg'iVi pic 

tiJJj (j-o 3^.j_tuJ <_j^12j LulS aj-JI La I ' " ' I J la * II (Jrh^ lj-° '''J 1 "' "LliLuuVI 
. .(Jl^J*. 2l (j_« (J'- > " iS'- 1 t — *-**-* ^r^- ' 'J'"' liL? ' '■ ; '' (^ ' n's-Jl 4_j^ ^_l!a_u_u (_£ jJl A3_ul 
3jLc! (_j\r V ijj-ajJI (j-a 2 I j 2 » " ej~iJ2 J^Li- Ij-lLJS ■- j i aJ <_2_jj-u (jl i n'tVI (jl . 

^_5 . ^ 1 SI * (^gj I II ill (J n'l'^JI (JJ it ""^ a J I il ill (j_« -il^JSl Al I lt>. 1 p J 1 LjQJ 

( _ T i I i fl-l^sej (_,i^- (JiS- 1 *3"* . (<L ^iAj UJ ■ ulalj)) (jljjjSjdl Ju 1962 alc 
«Lt£. j-LX-t (_£JJi (j - ^?" ' uSa VI (j -~j 2JLX I i _ T jj j jJ1 (_£j^_Jl j^i^" z^£jj>- ' a Loa 
iljLal mi'i^VI 4-^j , ,| ) (jJI^jj OJLs-l i(>lj>J! liili (j^sj iDNA p inLi SjLc. 
CjLjj}^' lj*vjifciJ ^ SJjLfc cjInMi'i'Ca (jl .Heredite 3j!j>II roi^. (^ 3_ a j L HlI,| 
(jVI j a: a '" (jl dJLij Ir (i_jbSLI! I jjt Jj'^'a ^ di! i ^1 Ljj_.il Li^) 

SJiljjJI joJx. (___. SJjJlv i__jL»_a (jl . 4_l>-^j-lJI -_x_*_JI clilj-uie-o (j-o SjjjLo 
(j_a (J)"l i"i a JlJJl>- /cJx. jlIdJ (_^ 4-j^ I ti ill -Glj^JU CLuju (ju l_J 7r o I n" l_£)j-_u 

genetic oLi_L_>-fl 5_mj '< it p 1 r jl 3__|j^J| 3__ u j l __i > ~\r jjfc Ll^-^J^lJI plr 
(_2j___, (_2jL«II ojui (jl di!i <j-o (JT -o'_Mj i--jL-SL!I ! jut fj-ubj-o Engineering 

(j_a 4_IjL_t_a 3Jl_iJl_%. 7t i h I Jjl-*-! *^JJ.3-^ <<OLu_>JI>> ^lJulj (jl_) Ltjajl tt q i uj 
pj iVi^-a t(^gj i ii ill ?■! i n u t n 2i I cLjIa-- (_--*-> 3j_lL_-v «LlLi-_ jl__>I (_--- t(jL-u_»2l 
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( _ T 3 juiitu (jLcujVI (jl !(— A *J^1 ' " ' " » I 0J-& 
^ i ■■ ■** ' I (J j-j^-SJ Li Ij^^d Ll>»^j^_jj ^li-L) (jl 4_*_<_uJ 
(j_« (jj > J ( n «?-l I n Tn n 21 1 i) ^ o I nl 4-J o^ jj^Lv (j-4^ 
(juaijl A-lL*. (j_« 3!i^>-La «Lj^-> (j-« Cj ~"' n tj' t ^"' ' " ' I 
^)^~» Ltiil «Lulj^JI '"" flxaJI (j-aAj «U I JjJl>- LcjIS *Ju 

«Copie 3jejjiill» (j! .3_lL>JI Sj^j «LLo ciiji-l mJJJI 

mJJJI (j^aje ifu-U «1_lj!jjJI <_*_<fclj_U ^_) ■■ all 4JLLLs^ 
Cj^LjJjij Jjlj L»-i3 (Ji- jG JuS j3j>^' O' _>^J ' 3 .' * J 






:3mmJI *£ <wIj^1I§-<WmJ^I *£ why All 

jO-Aj ^(j i mill Iji^J (jl (jjjLiil y- 1 i ii mi nVI 7c-uj JL3 

(<S_ llj-J-J J0_I1—«_II Ij^LflJ (jlj . JlJJl^v (j-O (jj.}jj^j 

SJ^Lj I <>»ji uJlxj (jl (jS-x-i 7*1 i ii mi nVl (jSL! i •" j i iLfljaf 

(_yj|j 3Jl»-Ij 3j-o i(_pc-i (jl (_3-^ 1 iml «tdj^3 4_uj^>o 
JljIs Sj I J13-J I » 3^3 J_js- *uJJLll flj-Ll! liili iJjVl 



■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

jj . nature or nature <Ll1u}UL> u o i uj La jl «L'heredite contre le milieu ^ItaJ! 

(JjSLj (_2j_<_u i L4JL0 (_p 4-1 f^J-aJ (_£ JJI Jj^' "-^' Jl:>,j ij^*" (j-° *LKL<jiXI ojui (J^- 
f-j-i^j-o 3-Aj) . 4-J^ 1S1 1 1 I -Jj S, flJI jjU'tl ^^3 3j_uJl! CjLo^L»JI (j-a Ijjvlj 
Cj^LoQll (j-o <iloLS CjLpSLo (jj . (J Sj 1 " a /_] ■ ""■ 1 "" <_jLS jUal ( _ T 3 «U (_yzj run 
j_lC «Luiui ^1 i3Jl>-Ij <b) <^aJJ 1 jjJiJt£. J^tjj <_2jjjj 4_LicuiiII Cj Lxi^iclJ I j 

Ir (j;j mi j II 7-1 iiiTiiiiV! iTjL-uKjiJI ^yjk La ,_£>J u^Jj .tliVLjJLl (j-a lilli 
SiLoj^j 4^1 1 nj «Gl_iJ3}Li.i ^Ir j 3-oLc ^1 1 n'tVI «_ai>J,l 

Sj-Si-S-J lILI 1 J j \ in (j I C L^jI «(Jj-3 t j- a tl)'- , - uJ l W f -^ 6 ^ f ^ CjIJljJiaj ^ ulAJ 
(j_« JJ-<-^ 7- L_u_lL_u 1 ^^jJI (( (J-* LlJu-b i Cjj_jJI )) (JILa ^j^ N ' B " '"' J^<U*-> (jj \jz>- «Lil Jl>* 
,J_A T^LajJI lilAAduQ a1^_>. 21 ^_ T b x-tLla t*sAJi ^^ N * a " '"' (J-^- '^La (3^J ,£t ' '"^ * 
«l_L<j^>- (j-° Ltlx. (jj J7-1 i n m uVI «LlLjX. Ja-j-i >*"j p U *," £j-ul^j3 t-llLufc Qjfi* < « 
iA^_J1 SLpJI ?\ <j\c jLaij j-jlSI t j- a 3-^3 (.Kj-fJ 1 ^-^ l^A^*) J-*-* t cJi5 J ^3^ . 

. 4-U-tCKO (J-uLlII ^IJ I (Q-A p^ ' "^ >1 7" Ll-U-LLl-U I ^iC Lu3^_>. jj-uLul J^J I O^^ -1 O' 
. . tj-A-J U-tl->»>J \-U2 LJ2C—LJJ 1 ^jj-S-J jj l_l ^JJJV p^-L« «L>0 Lu 1 TT-iu-U 1 (J Lb pJ (J~* J 

dJlj Lj^ i LijvjJ^jj «LLa ^ij I LibLflj (JJiULi Lusj-a 4_u_uj>-^_u1 LlulS ^J iJ ^s>-j 
(j-aj-^^-tlu-J 1 7-Llu-lli-o 2tl cLlLi-C (_ T i£. *— *2>2 (J I t]^- 4 - 1 fi ^ J >-' 3 (^UOJtjLfl 4-LjLlA 

7-1 i n *f" t uVI «L_JL<i_c cj_iLS 1]il La (J^>- VIJ-i-u j-jjj ((/Tj-jj^Ltl)) foJL«J1 ^Lb pj 

«Lvj-J>-» ^-L-t-t-JJ («L>^J>- 7C_J_uaj) tjLj 4jjJ>* t L^J 7-1 Q I rill 5J Lv (_ T 3 f^gj MM 11 

Lfljl_La_a tJ^J -iL£j ijr L«-« ^Jl Jl^^s jj^ «5^jjJlJ» «Lajc?tIlj_u1 j-^-uu ((Critique 

«L)jj_tJ1 ^^_Sj1 tjj^>- ^p' L^JJl ^^ LluTJ 1 (j-u-fl-i 4JL»j ^aj * m^JLjI ^-Lt-o-U Lal_4_i 

jjl^b dJLlA tJiul^ La 1!il JjlAILj 5_>.j-^ r- j ' ^" l_3jj_u L^jI , Forces nucleaires 
ijl t^ajVI JjL-oJ CluL^ 1 jl Uj JLuj 1_La j-oVl t^ *l£1J a$ l^U^J 3_uUtji 
^ ■• d * <_ 3 -lJ L^JLiLaS 5*_flj^IL_u t4_ui_ujLll1 ' *q j *q **■ ' ■ * (3^- t -* (J L**^ c^ f-3^3 
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??<>,»■>»■? pi (dJL?... 1 5jmi;II plmVimUl 

/j j i a » 1 1 (jji/til (JjLxj (jj . V a I «LajLLajJi,l «Lulj^JI CjLlJLJI (j-t-i J^vjJ.1 igj" ' "^ 
l_r^" Ct^S (Jrt^ (j-° ^J-^'j ^J-^**^ (JL2jjI d fljl tag! I 7r i nilt 4 j i nilLi j i n_n i u 



? Jtji-JI 5 1— -Si U«t ri^u 4* *A 1* 

f«s_II_«JI Jj-2j il i It i nlj LSI taj (^^J-II (jgj mm!1 7-1 i n mi nVI 2jl t~ Cm LaS 

(jj£Lj Lxjjj id-uLojj cjuI^x>- (_yl^. (JjlAJu Cjj^>-I jl2J» >:?-j-ijjll1)) j-uSJI 

/olr I (ji (_, i mii^Jj (jjj iCjLuJJlII (_,lr (_jJL>JI (JjJS^JI (_y3 Lgj^cj (j-o i_L!l_Lfl> 
"icLx-ilJI La ^j — -» ui (_£jJ j^IjTii ii (_j^-a Lol . LgJJJLa-l (jVI Jiio ajj Mjl ^^3 

(ji «-j U" ml ( _ T J£-lj idil i (^£i 5^£La mj! mjjJ u-ujia njL^iJVI (_,!£. L^b^jtiJ 

^ t3~ '"j t4-^3e-jj| tfjufc JlJL« m^I 'J a L^aJl (j_« «GL*»j_} IJljj Lj-wj I ol I II X-U3\ 

JlaIjuj . 2000 aUJI J^L»- (_Li3 mj! i LoLc j u<c, 'Zluj.os*. S^ia J^Li- mjI i^lmll 

iLLS-^I^Lill Sjjill 3'-^ aJ Ct^ Cjljja_Lo (JjO 4jl3jjI La ujic I Jui ^^JLojJI (J^jjJjj 

(_S S-i-aLi-j ^jj mi < II qj a II ,j_a ,j 2-xj La J^Li- Revolution Biologique 
CjVLa-o /yi mJ|) 4 a u *- 1 1 /«i 1 n-»JI r I *'•"* I j-«-i3j (jjSiXi <— ojS :«LuVI CjVLsJJ 
Cj^IjJiju (JL>- jV A nl'iTe^ jJjLxjj 3j^j>o j_S L*JLi ^L> (JjjJuj (_2jj-u jl (J'C m'iII 
4 j 1 ui 1 n->-VI 4j!jJl3 (j-° c *-4-*- plj- 1 ^ '7=-l.l f±x->- (J!Lo *LxJui (j! L<tt 1 I-^-lLc 
t ^"^ lj . , , LAj^L^jj l_A^_4-i i _ T b ^_ia/LJ,l ^Sj^tjJl p I Laj 1 ■■ 1 1 ^j.* • > t " /l ' i_£3jj_u 

.«Ijl>- Lij_^ j^-^"^ 1 " L*l!i (ji 
iJL>- mjLi i(j-ujJ i«r-jjjjLJ» (jl L»j-<j-»- (jjjLiII <-i!jJj (jl l-ylj (^ (*4^'j 

4j^Loj (j^ JjJjlII (jl jt^l^JLs if.\ oUII x_<u^o (j^J Jlx»-^JI jjiaJI i_2^itllkl jJt 
SJlJJLjsJI Lljv jJ j_ljJ I I_Aj_l1j (_yjJ! iJliVjl 1 n"ill (jl .«L3jUt^ /_S <jj$jl iSu 

i3j_5Jj>J,lj S-iS^Li-'i/l (JjLcuil J^>- 1 LgjL<fcL>olj L^a^L>-Ij SjjjoJI LgjLxiHlj 

jCjj oj 1 n m^ jJI 1 j (j-aj *(j"'J*J ' " Lff^Jl '^ (j-* : [ j-AJJ1 (_^ /cj>-1^1ij t«Lu_uLj_cuj1j 
' a j^ ?CjVLj>J,I aJ*Jb l _ r £ Cjj^cjJI (_,i^. J-taJ ' "_' mJ JJI £y !(jl-uijVI jji La 
mJj-oJI oJlj* (jjjaj VI J .>■ a VI ( j_a 4_L»J a! SSjjJijsJI CjLojiuSUI jjl-^" 1 •■ 
91 gjl Si! j^5=-a JJ^- (jl 1 uJVI (jl (jt^- (_y3 L^JLac (jja 4_iiLjJi,l 
(ji (_yi-C x_«^c_a ^<sJL«JI ^^3 «LJjlII (j^JaL^I ,j^ JjJjlII Mjlj (jl x^l^JI 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

1 ojmiJ^-lA)) djo i n \ (j I J^S_4-J (^IxJl jL*_a_» jm 4ia^J (j_« LL) AJ^IiJLa (3^ ^LcLt-iiJi 
L^jjj, Lu ^U | sdiLo 2 La i 'Li-LtJ Lx-« Ls^a- j_p I j-ujuJ I I JJt <j-u-<J . « «Ll>-^j-U 
a^_jj1 4j1j^j1 4j_uJlJlA A^L>-t Lfc^l^J dc L g jv (_ 7 ^-ll t^J-^J' aJJb Sj^Lu*. tc-udj" < i) 
d 1 1 n flu ^j^v^j^-lajI ' d^AJl 1 JJt> d 'r^"' (jl (jS-4-> *-* •(J'-iXI (Jjj < n (_2-i£. jj ' ^J 
^^JLc lji£.j ' " i « La 3 SjIj^JI ^ . ... t '<ja . )(( J , M ;|| Ll»-^Jj_cS3» 4jq i n I (jl (jSLs-i LI 
oJl>-Gj « I Jix^c-o I ^j a 1 LLiJcv » p Qjj (jl Slj-ol (_gl jjjJLo ^^3 (J^^? O^ 3 ' '""" 
<Jj_>LS jJ Lo 4-*_iiaj joj j<j i"ii 4 < i n" 4-lg--^rJ I J 1~*-J (_j-2 <1cj^jJ L^j-^Ja ^l 
VjjiSLa «_jsl^j| ^^3 f Lj Jl3 (J1_L>JI I jtjfc JlLo (jl . . . «U (".Sir (_yJ-ll I J • "*'* (_,-& 
JaLjrj t uj i«Lu1j^jl * IO^AjljI (j_« LjjL>. (J3^-> i—3^j_u jJjlLijI (jl L^_La ..">!*! q . >» * 

4_G3L>JI Cj LflJ I < 1, U J l4 i ili'vj Itjl l"lj . J A U 1 1 ( _ T JLj£. (J3I1 LojJLo L$j" mtl 

7tJI . . .4jl£i '^jAi a T ' '*" J '*-***■ CjVLii>-l (j^. 
^^Jb^l (0->-j (j-C »l i<"n nVl i4_Ll*-o 3^3 Jjlj c-l Laj ...II ( _ T 3 T" .' ' -^J ' " L<" 
,d * ,>. a ,d ^ t • Qi ( aLAIa-j ^J fl kj| I i m M (jl (jSLsJJ (j-« ? C " J " L ^ i_3^_<_u t3jJ,L) 
Cj!jJj-u (_Jjj-u i". i im! L^JI n_gj mi j II /n i n-»JI TTjLi- i^LoLi \l AUa t Liijco I h''*^ 
(j-o hjulLj Lu^J^j (^ u^^Iijji^jj (JjjjIjd jjj^jJI a\ Jj (_gj.ll JjjjiJI (<ujj 4 Ijla 
(j-^J (jjSLj O' *' mill (jS^Jil (j-o J ^-a-j i i i (_gjJlj <_jjJ(JIj jjj-^' ct 3 si o Ut l 
oJlj* (_Lj_o (jj-Lj-Laj CjLuLSLoI (jl .SjV^JIj (JjjjsJI (_*£.m SuLtA (jj^ (JLilai 
'" ''^13 .' ■' ^ 'l^ 1 " ■ uVI (jLSLol -rj ' Sj joJLc CjLj^SJ LljJI Jljjij '"" a liuSj I 
JLpJI i-»l->U,':, ^ 2 ^- La ui$ njjjv'i/l t-c^ljSUI jLxjOij,! ^ 4j-?UI 3-j; mm II 
(jl » jU". ,. i i^cj^LI i_jSjS (^Jl (j^JLlu LcoLitjIii (jja- i"it (_jJI (j^ J JUS i(_, oUII 
»l i ii tj ^L>-j L^lo £j mi iil U^L>JI ojui (j^ tl Jl>- 4-l^Lc ^L«j La jJ^S cH- ^- 1 
i^-Cv^J^lJI Sjjill (jLLa-' ur& (j^IcvLJI (_>^»J (jl (_L) iitloLi 4JJJua (jlSj-u ^Jx. jj^ 
SjLcj CLi^l dJaj&l 3_o.| i 4 uii3 JL»-J J^-ujl (j-° ^^ J-^J-^ ^ I jUt i Jsl i m"j 

4^j_4-« (^3J ^1 «L>-J 3JlJJlJ>J1 (J I Mill L_L>-^J^_tSj (jjjl^J>-i Clxj » ^' ' '■ Lbl 

i/ojjjujlj i(JLil32l <ilcajjj ii_*j>JIj iS.a^a'i/lj ,jjiJL>JI (j£. 3j, LaSaJl ujl JL2jjla 
5j^e_i_u (j^_) Ll>-^J^_laj1 Cjl^_Qje_a (_L>-I J (j 2( 1 (_$j^>o ^j uuloajl 4_j_aL>. Cjl i iiaLLa 
c_iLiSLII I JJt uJ£ 4" MiaLLa LLi^jJl>- j-ol J-Aj S^jj/^I J ■■'"" " " ij^>- 'tR'J-Ijt^' 
1 ulr tj\juju-u 4-iAIqI c j 4j^_L«_« CjIjLlL>.I ^Jl j_a i>jl_i>.l (jS-4-1 21 L« (j^-Ij 
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f-IJJJLa i«iSLij3j J-2j<JI Jjijj tjLi 2j^. i2_o.jLa!l j>jJL»JI J^Li. I jj-^Ij'- <jl 

(JjLtuilj <Jl!^l£^ull J>^ ((JSP"J-l?T^ *Lp"^' »l olr (j-u ^Ll3 tfjljl -TimiI 

«tUu_LJ (JjL»_l (ji fj i J Lj Jji ij I || ill (j^_cu^O pJ-lIojJlJ d I i Vi t I tLLS^Li-^l 

.,J.^aVI»,<H'\ JbJLselll <L>. j ^^Lc jji La3 idi! j£ tilli jl£ IjJ 5J .^'at ._, „;-v. 
C)IS-l.'liSJl!1 (3^-Jj LoLx-i SjjJL>- <"< i imI CiVjl i n"ll oJ-AjlLa Sljui jj-2j mJJJI (j-o 
,-<Vjl , ,,",tl a jufc /j Lajj fjSJI /--A (JLjAI I Jui (_^ 4^vLLa (JjSLj ^1 L*JLij3 ( _ 7 jJI 

(j .I i ->JI j«_Li-3 S^Lcl j j "*~ ' ^^J! (jVI » jU" , ,. i ujl » i LoLx-i 3 jjjl>- I^IjuI 

a JLJr" i n_i Lo (2j£Jj ' -l! 'J j j '^\* aJ(j*"iJJ i4 «jUa ^-^Loll m£_jj Lo V n_gj mmII 

.((Morphes cjLLj^II (jjj^j^^a iajJlil jjc. 2_uilJJI jl_jJVI £y» 2x.jji5=-o ^Lill 

i/o-^Jj-JitjJ J}jj' 03^> OjLJ- 2 SJiaJ Lfc^lj^I ^ i m"j SJlJ^S 4_i£Lj^-aI 3j-<-ul 

d i iii i" (jr^ (^-4JJ J^_) ^jjJl^jju «CjLuj>iJ1 cL_ujJ_&» jLIal <_ T 3 (J i n ill {j\ i n>J 

J I ' :T Ij ' >» ~- ^ S "l^ till mi (Jl jt t^LSjj 5j_tHiJ ^£^ j^lmJ [ j-« 3JlJJl>- (jjjl_L>.| 

4-Jl K 1 1. J£ «uLiiujj (oJLc ^1 2_>.L>. (^ Li>. (j^tJ (_L^ i2_<JL2jjj jI 2j^_ojJs 
J£ Lj-jjJ j-alj"" iii'^ dJJi uJ\ 2_3.L». (^ Las. L& ^1 S^jj-ij q^J ^ 

(j-o (J-«-«-i (jl (_, » J 'J iL*JLI!i (j-a (j n'Ctll (_yl^. LJLjT a! i4 ^j^-»"t 3_oj^iJ! JjLj/jJI 
CjJljt j i ii l!il_a jaJ 1 LjJL>- ^^>-j^ jJt LxjO ^IiS I Sj mm II (j'>" Lr^ Pj-" (J^"' 

(2^c LJj_uL«Ji, JiuLa-ji ii liLoj S^jjjLcv^I (^^c. 5jj_lL2jJI LL^jjiLia (JSLI 2 < . nilLi 

.S'LujjJIj ^jJull jajjiLia ( _ T 1^. 'J "j ' " liLoj SmJJlxji^JI (JLiJ>J! 

J»l in" j . . .»lj mi Jl^>- (_, Ir 2iil"-ie-a (jj,Lcv|j super genre 2 a j a " a ,jjjLc>.i 
mJjj» :(future)2_La_o 4-jj mi 't JLio ^^a >J t^aJI I jui ^^a "ojAj^ - " JJ-^^' 

)t_Lx-iD ^Jl 4j>"t i i n |]_A i JJj-J Ion '!"*■ > mi ill /j-jS_tuJ ^_y^. 3j Jl^JI dJLL^-i La JlJ^. 
(j-« ^jl T Lt_Lci3 d ^ L<a uu\ 4£jJlu\ » L^aJ ^ji jics- i < n Lbl a) S^ji i n*ia ^_*IiJ 

^^Jjjj superman 2_2jLs 2x.j^i^o -.(j^ J in" mil (j^Lcvi jSLiiXi (ji Jjji>J,l 

f-j-i (j_o (j^_j_cis Ljj j - — I T. — ■ • " J aJl>-j i L^jI j j mijII Jj'C Mil 5-J t~ ^^3 jaS^EjJI 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

a\ i m~vIj i«L»-jJ 200 *LS j (j iujI iLaj (j-d>-L) »l olr j iCjLjjLJ,Ij <_jL*J}U (_>^>L»- 
(J_i SjJsLulIIj 4JLJI (j-o (jjjLcvl r"Lul (_,i^. 3jJl2JI dUU-i i_2jj_u Lijl .."iLujia 
,j Laxllj * <i 1 nil (_,lr 3_2jL9 SjJiJS (_£ji JLolal ilAjj ^Ir SjjJill i'IU lui Lijl 

5_. 1 ,^<- cjIjL^_o jl i3_»ljIjJI ^ j-jJlj Jal i_al uu^l uic. 3_£jLa SjJJs jl 

^Ltoijj t4J9ju>. cLuoi_l>- SjJL) (Jj aT lq T u (jL^-J *-jlu3 (j_« (jS_<iILi l_3jj_u Lb I teUajLs 

.((/-JfcJJJ La 1 « i n-*. I g Q> ■"■" 

tiJjj (j£. (Q^> u ' " (_ 7 ^-I' Ci^lS i"iU (jl ■»■ < >»"» L&LuL_u ^_^_HJ 1 4JIL«2l 0Jlj& (j-* 
. -.2 j 1 nlj 1 nj 3_iJa}Li.| Cj^I's Mia LaJlj iSjoIr Cj^LSLAa (J3^-* ij-' ^ "J*" (j-3 
jj_a £Lvu3LlLo (jjjjl JlA -i>>-J J-* l -r*i>^' J.'^"' ' "^ Lr^ 'I-'- "-4 * lS 1 -*-" J- "^ Ij 
J I a La I TrLlJl (_, 1 r tLiVI 1". t*m hj-^jLj-kJI <L<-ujJia3 . .<—)l in't^/l ^ ta La -» " 
^ 1 idj 1 ■■ 1 1 «L_ujJl^j . . * <w*a- oil «LuL>J1 CjL>-LlL>.^LI 4_u_uLl« Ol -^ i^at a fl l£J^ 

(^j^-J^c Jljlj j j Laj 1 ■■ ^^lll 3iL2iii! ij-lL&J-o VLoLl 7-j"ii"iMi futuro logistes 
Jl>-Ij (_p )<-j-<ijj (JLoLjI a \ mi <" (_ji£. ojj * ■"_' i— aj 1 11 q '-ojj ' MiLajj-tl La I • LoLc 
Naturalistes ^r* j • ^ .• La II (jl t>-^- ^^-3 J-S^l u If 3Jl>-Ij Sjls S-jj^j^j -■ j '<" 

Cj1_!i^_«» 9t ' ' ^" 1 ■■ LiS i«Lijl^La 4_uljj Cjl d L^a t_$J^ .}1^J3l r"LLju ^j^t-uo-Lu-u 
.M,_>i-' J-JJJJ 3Jl»-Ij (^Lj i,_yuj^m CjI^j^ JlLa 4j^ mm 1 1 aI i m-v^/I «Modes 

(_>iaju (jl .jiJsl^JI ( _ T 3 I jJJa i CjLuISLoI Jjl_p LgjJjL>- (j-° -^i)i Cr-*-" SjLsJ! 
(jjjj^uJjj-uk CjLv^J (_v^aJU L^JlSj LlI jJljJ tixjjtj SjIjJLII (j-o CjLuL?LoVI j>JL& 
Jl^ "MJIJ J-^^3 V JJ-^^' D' JJ ' '"*'*' ' J-* • SLfcS SLpJI I Jj^ Cjlbu Ji^j l (_>"-^ 
*L1I d^sj Ll>- 4_cisjLaJI j" 1 moL^JI CjuI^l*. l j H a (jl^jjej Jal ^"^Vl ^^3 7=^><J 
c j ' < ^ ^ ^Lu^ aj nn> ^j^- ^jL-i^. j«^1^j1 ^3 ^-A t^jj i i<t jj^.1^ «L«_xId^j S 
(jjj «Lj Ja-j-jJ^I ^LXI ^j-* £134^' ^J lol!a\ 4_j_ci3L>- L^J <\jl£.lJlu3 cLuioct ^j-* 
«LcL9j jj ' LLiai] • 'aHjai (jjSLuj 1 jj 1 '.^.11 (Ji-I J (jJ! c_ij 1 imIu *LxJJ 7-1 1 nil 

(jlj_L^>JI [jLs 1 L^_ijjij (_5-l-!l <Lj 1S1C »l ojui (j-° «l*jj Jt I «uj!^>- (j-o (jLuLvj 

Ju£ 'Luikc 2I aJJt (Jila (jl j j Juxa] I *L1I j-«-«J (jl ^>^=-<l-i (j-uiej (jlj u^»- 
(j_oj pLt,l C^o 4_uj^tl!l 1 " 1 1 ta -^ I I (_y3 (J-lLoL«1I *I^JI J-i^JJ (_5-3 A JlJ-"i i n~l 
I mi i" 1 11 (_^JI » Jl LaJ Ij (_yal miUj JjLcI.1 >Lb (_y3 Liiajl a jjr" 1 n* Ji^ L^JLs /aJ 
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(Jli-4J 4jl!i [£j I ii ill rfi I n'frjl J Q^ L^JjJS S (_£jJlJ (j_« *LX' 7" ' " C/^rl >1 i ^"""' 

pj miLlv (C4J l2^j£j (JL^J (j^. * ' 'Hr^ ^ '^"" c\j oU II ^j^> .^.^11 (JiijlS La (j| 
3.!^"""' (J.!**""' ' n a Jju /cJ ^Lll lIa^o q intll J*^ ' ' ".? «L>-1^>J1 ^ U , u | aj 

Liijso (Jjwii! Osffi i^j>l <Lu5uj jl j!ji^.l (_y3 j*^*-^" J^ '^^^Iji^' *jj-^' ol 

Ij^-iiLtljj l^Lo-t-J Liiajl LuJiJ La-ilj " La a a LAS^ "^ (3^' JlJ> - 'J-*^' 7" ' " 

JliLsl S"j iSLjje-Ll 3_U_L->- v-i-JL-ui jLmzj] I ■'->'? LcjI^ 11 La S 3 3JjJl>- «U-uJ^ 
uLlL&LsoVI (j-o 2 U Jj".« 2 I , nil ,1 ( j_o Ijls-Ij VI (j .ijl I JJti (jl .2j^e_i 2_ui^3 

t-A jj ^ ,^ aj 2_jj t ,"i a Lg-L£j njVI (jj-»-^Lxj (_j-ill 'Lta-^J^^uj-iS^l!! <3joUI1 
d-LjvjJj-ijJI Sj^iUI (jjLLa-i ( _ T 3 (jil LiJ^-C Jjij (<sJ .3JijJl>- *>j 1 u.fljj «Li£.Lil>-l 
fQ-^-al I n~w| ^^3 pj miLjJkjI 0JLA pjj J I irUuiLx ^$J (JL^J d I ill m 3j£Ls 3_l^>o 

. «U,I Cjjso «Clu (_y3 (j^ntll Ijjt-Jaj 1 "_' (_ 7 SL! 

«_LLa_o (^ (jAi! (^ «L3J (^ jsJLtJI (^ ^Lp.^1 i\ olr j_uiLiiLA *-<4i»-l 

«(JjJl1L&» j<sJL«JI 1 -l^-i nl ci^p- iL^-o^L^-lj Lg3ljj5=-La_J «2j|jjJ| 4-<-uJiJufc» Jl££. 

3L_l^_o j mi j II (j-o JaLxJI Creation (J-L>- 2_jJLSLol <j-c <±*jji^JI ^ JLLIj 
ji cjLa^ini-VI jj-jl (jl :«CbjL». (, a » j La La jjjI (j^J '«LciiAJI i_al m.^'m nV 
, La » . ^ 1 1 j i3j|j^>J| ji 2_j_ijLj>j| ^_a cjLa^ili.1 ^^a Zju^j^\ ^^2 cjLLlJI 

^Sl Ll^o Q^jj->JI (jl ( _ T L>JI Tccisl^JI (j-OJ .pL«jiVlj «I^JI i-jjS^jj n_g^>JI 
j 1 2 1 1 ( _ T 3 lxjj J I ' r I ' a a "Iniii nS 4_uiL>- (J^l JL^a ^^3 (j^n^ll (jLjijVI l j H a 

3jji^ (j^jjj>JI (j^ (_ji»- ^h^I (jiajLSJI Jj JJI ji (jj^-u^LJI jjl^p. jjL? Lxjjj 

j ualxl I t_iLcuil (j£L«J,l jj^ (Ja^J J^ ^Aj>^' «CjLuj>JI -i j » Laj )) (jl . L*ll!i (_,i^. 

.CjLoj-fiajl i>Ju^ (JILa m$j mi ill 

:<Uft^l^MJt 5j^«Jt ^c ^Ul jJllUt§ 4d^*lt jLiiJI 

(j_o j_iii£L!! njjaJ *L2J (_y3 (j^La-^J^Lil I «Lii«JI i_yuj£ (_g JJI c^jJI (^ 

SjjiiJI (j^. (0^=-i3 (jl (j^-«-i iy"l j-LaL><J.lj i2jjjjtil J^V 4 Mi^Lii, ja^aLjILikl 
LljLj?e_Ii_a ' a2j /cJ fC^_La ljL>.| (jL3 t(jjj lujuI a Jl>-I^jI (jj_^I1 (_^ ^jL>-^J^jLiJ 1 
Lb CjjLS I jl 1J3J i lSJ- 5 "^ '-*'J (*¥^'' (j-° '- a -ii 1* '" a * ' " LiJl-J (((jJjJLifc)) 7-l^p^l 
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,jUujUI j.uaog U^gJe^jJI 

2tA^M ^ ■ U Sa (^Jlj! JL3 ((r-jjjjuj)) (jl aJsl^tlj . JLvjJI *Vjji Jilo (_yJI 4jvLv 
l_Lil» (j-Lcl JljLs ij i ii J I (JjLxjjj (^jIsjJlII (jjiiii (_yJI J ua ' JiJS LuLi i L&jLio 
CjIj_j_l«j J^Li. (j-a LuJ^jso ;_gj mi j It (jjlSJI CjLLca (JjJju (_yJI «Ljcjj (_2_jj-u 
^jJI LcyTcvl La l'\j'a i"<WU 4j|Xa-l (_)^*j 4-JaLuLmljJ '^j'^JJJ < ^ a> ^9j ' " a 
(J-j »l mi il (_L>-jJ! IjLjfc (JlLo 3-uSuj i_^vjj La (jJLufc (j njla i(J^3uji ^L> (_L-J-j 
mJj-3*! J I 2 I j i ii j J-J- i i ii '«. JjJJ ^L»-j Lijijl t Zil Lai . 4-iJaL-u jljj (jl ^yiSLj 

<_o_lS» J_)_jj— flj JJ, I tJJ l\ «GjJl>- L^-j-a (JLs JlS _j^2 i4-l>-^J^-lJI SjjiJI JjLLsJ 
(jl (J^a>»j (J_A S(jl i n 1>U /cjJl^jI ^ *^ <UII (jj^Sj ^_^-S (_^>- Jjlll (JN mi (jajUiiej t n 
gja I ' ^» d i ^J ^ tAfl^i mi i Uh n"v <_iUj aSJ QnSj < n j^SJl_J1 o_a m h i~w ^_£ 1 w\jtij 
S^ < Sla J-i-y lS^' " ja!jL9I (_j-iL<u jl Ltxm jl Lli-u jo£jLLiI J^Ia (J3^ O' 

(jjSLuj/ I jjt J£ SJj^LHI f Lvji *~\ S3 io i ii tl aI 2_i i ill i n-»Jl ( _ > ^lj^l ( _ T ji (_Uk 
^^-ilaj-aj Cancer (jLlaj m It (_j-j'jj r^Lc i-dJLufc tjij^j i " Li£ <^Ar IjjjJLa 
(_, lr i—iUuJI jj unll ^UjjjJI (j-a Q^SLu-uj . I o i^>fg. j Diabete ^g^SLuJ! eljJI 
j ii 1 4_g_sJlJlJ1 lLsLo-i^I ^-j->-j '^ j i ujn j -^ It a «Luj^S_iX1 (^pal^-a^l 3t_uuv 

c^j»o o>^ <-2j-u veillesse S^a-j^j- j mi II j Maturation ^ i^a-Lllj Croissance 

I^jJl^v i_iJLL& (jl /aLu V Lul . iLiu ' tua I J^" /o\j%Ibj I j u u A» > , I Y\j tjj , ,, 

.«S (_pi_L*j (jl * tj>o ^SLs i3Ljj>ijl LaJlJ^, ' ^^" tj oil' 4_Lfi_L^>- 

Jl^S i> o i ntl I jUaJ> I Ji^ IjjjSLj joJ «j oj mi'm ' "» JJ^^J^-! tl^ * i" ' "XI ol 
'"'Ijj uajj (j_o l_^_il_ij jl£La il j>JUfc jo£LI jJljJ (_Uk» '.(J?! i n"j jl (Jj-Sj tjiam 
jjLajj joJ I Jl»-I ^1 ^tSI^JI S «L&j_iio i\j-a I J ■ uSju Sjj i^aa jl icLjj/^i^JI jLi^. 
ojui j_;^->"l sL>-LlII Cjl_ul£LaVI (j^- (Jji-ilu (j^' (ftiaj La JjJl>- ^"Ijj uaj ^^^ 

.««_J3jJLi l_«ja (_!j^1_ij «Ul^Ij (JjLi>- -» j i a3 (jl (jSL«J,l (j-«J i4_iSLx-« I J iS Ij 
Jij^jc_o (j_o mJj-^I I J S j ^-- i JljSLj (jl (_jJI L^Ji JjVjJI j j mi" i'Laji>JI (^J 
dSLjLfo «Ll3^L>.| Cj^I'C mio (j^ j Lb La (_p (j^ joi.jJI_L3 i j^-»"tl | j^ JLjIbvl 
la-(_,_«l«JI Jj'^^H (jLa iCjJlxj VjI dil j CjJlxj (jl (_yijjj (jl^ I jl La J^*- 
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^_^ <L»-3l jJI ig^2l\ j-j^I (j-o I Jl»-!j <Gl i Jl»- ^^3 JiU-i curiosite scientifique 
(_,!£. ^j-iJLa l*1I j *_aj i L<JL>. 4jlr jj* La J^ail (j-o J-«^j (_t1II h^^' 3jll*jJI 

(j^l '■" II J J 1 J ' "J i(JJ3jl (_5^- *CLjjL;e-a ji ,.,Ji.jGjl Ijtjfc CjjJl>- (j-a (j-<-2j 
( _ 3 -3 .(J^jsJIj (__^3L>JI 7c_ljJI ( _ T 3 4_ii2jJI (j-° J^i*-a J^J^-a (Ji-JijJ! Ijuli aLoI 

LsLij-u <_*j^J3 Lie j ^ uta i_ajjj j<sJL«JI (jLi '* "±~~ " -ijt>^ (^ «jjjiiLfljj» («JL»JI 

(- I c "j J la ' d J ~^ J (( ( _ > iiSLfljj)) joJL«JI (_yljJ . 7r 1 1 1 "ill (j'. 1 ' "^ M^La-a LJ^Lj-u 
Jj^'H i _i\]r> f_j\r plj i^oJI (_^ LJLv 2 U .Via 4-JI o . nljJl i_£_ai!l (jLi a ^ 21k: I 
^^_jvl jt «t_a^£L>. Jl?c_u_u tgj ajiddl z^^- 1 *^-* c ijr& * JuaJu La ^j^»" < " > i _ 7 It>-J 
jlj^2 1 £jj> L^>-^1 (j-° "^J>^ CjV^LJI » j ' i aJ (JjLuiJ aI Jiitii-ul (_jJI 5j La i a a 
4_L«i>J! oJui «L^>-ljJi, jjiLv ^Li^a-cuJI jLsoVI (jl i£_>Jj . (j-ljjjijji, I j S^JsLijlJI 
.((dlLujsJI «L-uJiJufc» j I i ''■- a ^^3 sGUaLiuJ 3'-^ J (_j-^ 4jhUII sL^v^JI (j-o 

JLiLa? (j'i/ i(j-i jU~tl «_c^)j^ Biologie modeme 3JLjjlj>JI Ll^-jJ^lJI j-^^j 

^^_ t jIj ( ^^ ) (ji (_ 7 ij_b 2(j (3^-4-1 2i /yftLul aJl^UJI (jLi (jj_L«Jj "j-^' ^^ ))) ^JLtJl 
til! j 1 3-j^ mii 1 1 4_uljjJI '"«! a uaJlj Li*jj(JI 3'-^ J ct^ D^ ^J Lt^*" ''-^L^-' 3 Ct^ 
^^-LljsJI CjIjJUI 3'-' a - 1 Cr^3 *^?" (j- 3_»)jaJI ^LuJiJufc ^^3 Li>- J-jiHI 3 '-"'^ 

. ^ ■^"■' rt Ajj i ii ill (_ t JLjj>J1 (jjl^ijlj 
s^^-i ^1 (jLa .dJJi ^^a^LlI iTjUIj^v! jit^u («J La «u! : JjJLJt (JjLg^3j 

(jl .i>^j?E_LJj «LLa_«j e_a^_i_u i La (jlSLa (_^ t La I Laic ■"■ (jl !il tCjjL?e_) (ji (jS_c_i 
Lj^_L*_aj Lu-uAj (jl i u t>Ll (jr^ La (JS (3^^ tCj JLx-J l_3^j_u Laj (jS_c_i La «Ljlj_i1d 

. «L«_a (^IuLljU 



19 



• •* 









U'^'^j lt^- -sLi»J j- 1 -^ *>t1 (J^^N '- <1 ^- i (J-^ ^P' 
a ' a a J .' Lifci-"'i-*jj *>^' .(^SLisJI p-jj (j-o CxjIS ^Ij 
JjS'n ii U sLj-jLa ij_ujilll 5x.j i aj i_a!^ll£.^U jlujlI! 

dillji (jJ»»J 'J i^i'^i Jla- fjJs 4JLi (J-ojej Jj-flJI (J*^=J 

u o I * 11 i ~ . -a- j 1 1 xJaLHI jl>JI (jolaIo (jJ! q^j^jsVI 

jJl^ (j-o Q^-Ij-^j dJLUji l _ 7 ^s- nJj-JSJu^aj La Ij-iLj 
j 1 1 1 'v "i "i t J • SJJ ■ "1 1 Hj-«i L&> J-3AJ3 ( _ 7 jJI 5-g.j i ii tl 
aLoI CjJiJtjj ((r-JijLJujjj)) jjjSjJLs i^Jalj-iiuJ! (_ji^. 
fjj) 4_j^_Ju_jJI r ' '^"* »l (J-2_i (j SI ia -»■ » j_«jj_a 
J2J 4-iW: 5I LiLta 1967 3_L^j (2j; mi j 11 f I.U^V| 

Cjl^ f I n m n >■ (J^L>. CjJlJ>»J l_2^j_u ^)l i n \ Jf 1 I ti3 

j^>j 1967 j»l*JI *L£J| JiSa iiiJi j-aj <>^Vl (^ic 
3_lUx. ^ «C. Bernard JjLijJ (jLu-mj^o jjj^jJ! 
(2yi in«i->Jlj 3-l^oL>JI (^ 3JlJLi j^j-Lj u^\ lift J-iiJ 
dJUi Jj<-j <JjJL>-M3 joj ((/yS 1 niK i"ilj jjjijjJd <J <i ml 

21 1 mI 1 n'C /«JL*JI (jrCJ (_y3 (_£jJijJ ' . ilSJI Jjij Clljlor 
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t4 j Kll (Jii i " 1 1 j 1 1 c ( _ T 3 T-La-JI ( _. i nt JjI^jj CjJl>.| CjJS^JI (jjiiii (_5-3j 
j-±£-j (__>ia-uJ,lj (jjjU^SLiLillj JljSDI (Jill <bc>u cljulftg *'j-^S (j^ lj-^' '-^ 

S-l^-^J^lJ! SjjiU 3j_pJI LI ua2i\ jIjlc fjJs Ljj^o^j LkjL*jl i^SLx-i ..dlli 

.Jo i"i t ^_uoL*Ju L_L>-^J^_iaJ 1 /ci£. (jl Lix_pe_J i^iaJ^JLjl (J_«Lt2uJl I g rt j g -^ rt ^^JS 

3Jlj^aj_« 5^_kij (jt-Aj • ^j i ii ill (j-aAlII p'*~~ w ifcajJaJI (jLaij^l ^J^-t cLiJI ^1^. 

(j-a (_gl «L>JL*-a (jlSLoVI ^^3 (Jj»jJ-ajjJI tLxJjJI jjlSl jJiu «L^>-J i _i i n-^-gU^ 
aj-Llj I oJlj* (ji (_jJI S-SLUoVLi i4jc>u sLSj^Lij ufe.^ ii<i J CjLcjj^jJJ oJbfc 

(s_&l (_jJ! 3_Jl_iVI tjjj SjLJuVLi ( _ > I3j_«jl!I (_5-Lj L-«-j-3 (JjLa- ii uj .4_ul_tujV! 

f.\ <>"* VI pjjj <Lj£.LlU CjIjLjI£.VI (jl ^'' (jr 3 ^rR^^rh^' ^ - .' *° ^ oljL-flaJil 

,_£jJ 2t — , ^ 2j |r S^SLa (JjjSjJ 1 1984 *Lc ^,1^. v2jLLi^SUI j^i-T sj-iis ^ 
SiLcLjJIj 1 1 j'jji * i"" "^j sLpJLj J-aVI (_,lr 5ii£.LJI cjIjjjcJJ,! j>JLjk (^^c. i^jLill 

(_yj-JI '"'I _■ 2 «11 -*-jj LaaJl tjj.5 ttjoI'II «_o 5j^ mm II j»WI 3Jl>- <_fl-uiitj (_ji^. 
Qj~Jb CjLj_uL£L*_)1 ^ I c T^j + ' I " fC-J (J-*J .alc dj>.^i ' (T"~ 'jj (J.J. 1 ( n ^s^Haj 

liLIi (^ Lij Sj-lIlII 3_lJjJLHIj S-ls^LvVIj Sjiimlrillj 4j^£LAJI cjIj^jcLU 

. Cj^JLIj 3l_JJ>ij1 a j g -^ a 

<__j_j_«.c 7-^Lco^ (jiL>JI icljj) JuJJ Data CjLjLu ^^»-j (j-o r«-c.j-II (_,lr 

/. ^ "» i I j" l~ (_ 7 l!l (2>J^ Mutlj 3jjuiiJI (jjjjJI J^li- r I ■'•"* VI Sx.ljj-1 ^J-i>^ 

fj^ (^^jjiJjSLjLv Lj jLjjjLc.) j^Jj ^jJ^J 7-lj->- ^^-3 ij Mir (jjj^LJI (jj-SJI 
CJU^JLX-O ^ 'o^ t " m S^Il^. 1 J iL_OJ 2] ^yj^3 3^1X.V^>.| ^5 L>^JB '"■ (J-« /? J ' '■ * pjj 

7-^LgoI /oj 4JI J-jJs ij 1S1 c >L-il i nil ijj-^" Ur^3 • l<jl**^ ^ J. 1 ' " ■^-H («-I 3-J-i^ 
7-Ijj>JI aLS <j-u*£- (j-allll U>2J' Ct^J •L> u J>" *^W^" Jl^>- I 4a3=jijv ^^3 i-t*^ 
.LiLIii ^_5 ^_^>oj t^_3^_a Lic T L jv (j-* 3!i^>-l_a (jLu-ui f-jj-s (i^jj\jb» ijy Jil^jj^ij\ 

JU« ^^a Sj-ali-j j M.r «_<-uLll! oj-^" ct^ cJ ju jls 3_LLii>JI i j j -^ i I (^jSLI 

(j-o ((^jjjjU)) 7-\j^>J\ LjJLLajl ^^3 4_i al3 La : Ljx-ifcl (jlS «(jl_tujVI Jii>- pjj» 
(j-S-J ' ^ d-LLgeja p'j- 1 ' tl>*J *P3^"^ O "" * tl>* OLl flj*v. (j^_j jJL>JI f'JJ-J * 0^*° 
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jucJI i_ib.. UiLclll 6>cljJ 



«GjJl^JI tLuJaJl CjIj mi it! (_^& 3^T ' ""' C 1 - 1 U^lA ^-ta-i-J << ^' Jl ^" 'L«-3j» Jji 

<j^L»j 1869 aLc (j^j . 1823 *Lc «j_j>oj_i» £-lj^>JI 2 La ■ ulj j c^j^vl jJa 

^J| LgJLjjJa ( _ T i 7-lj^>J 4_L3e-la ■ -■ T 1 ? |^>.2| el j U «" ( j_o 7-La_b «(JjJijj2Jj» 
pjj (_yL^ <L^j I [Via . " 1 1 j 1 o c dJljj /cj JlL>J1 (j_« ^H-*-* -3 * '-^ a 4_Laj_ul^j p I d mil 

aUs jJLa njj^t " * ' ' a c ^ fjj *1>^! eL^l i^jJjj : I978aLc ^.aj . JlLsJI 

Siji-Lo ->! lajul (j-o Cj^Lt*3j d U , ,,lj i (Jjila plj ii 7-yu*au ((jJJjl <-dl_a jj i ntl) 

«(Jj_l&» (^LI VI i -^ uaJI dli Ol a ' i n '"■*" Jjljj .7-LoiSJu (j-* )1 '^ a i _ T xi2M^_a (j_« 

.(juJI ^^3 «LujJill *_i3^j 4_lLi£. ^Ij^-u 
5jI JlJ u^>- i3^=J iJlJJ («-! pi ''*"'' VI 3-cljj j^''"'" 1 ^ 3-}Lj>JI CjVjL>JU <j5Lt 
sUaLjiJ 4-2jjJ3 ojl£Jbu «(J^ji£ (j iu i aSJi)) jjIiSjJI jjj i-^^p- . (jj^ mhII (jj-aJI 
4-ijL>o Ijljj (ji (Jj^ di!i SjjMj-iia <-ilj.il 4JV 3j_JuLia 3isLp. 4jj_ajJ| 2_j£.jVI 
(JjLlII /n mi->JI (j-u Reaction (J^Lilll -i j'« . U~ , ,._. ^ I 4_&J ^1 ,>.,- VI c-jj 1*» 
jls (^^j^-iioaJI (jj-2JI o-° i_P'j^' tly* ' ■ "^1 d> j-i^- JyJ->JI j-uajJIj Accepteur 

Cjlj1^_oJ1 (j^ <( t_7~^('J.3'^ )) ^VaLse^cJ *L-uIui CxjlS «Lst>.u CjLlLi£. (j£. Q uaae -i * 
Sjijjui CjuL^jJI CjjJl>- c-u-i hi liUij . L^lS J ifLnJL <Ijsu I j IS la j Mutl (_yJI 
Donneur (tcJUI) ^ U » 1 1 j Accepteur (JjLUI aJ ^^3 2jii-»- jlj^ -^5^->I Sj-ajLaj 
i4j3 i_*jjjL|I tt_i i nitl J^J^ ft ' n->JI ^)^'"j C-u-m (j^J . 3j^Li» CjVL>- (^ VI 
immunite 3_cl_Ltl CjLcj_l^j^ (^ S-Ls-^J^Lill CjL-JjjJI i ajuua ±>^\->- u^\ 

•" J " a (J-J-3 pjj-II CjVjL;e_*j lI^jJI pLj-iIs (j-a SjtjLa V 4JI l£j\ LajjJL I ,j-a 

.(jJuJI (^ a_i^l_Lll CjIjLi^VI 



(jl-j j_i_i-<dJl «-Ua^-i •■_' V Lijl JjI (_^S 3.C L<J.1 jl gj>. (ji I jjU i^liil (j-a 
SjuiJI (j " fl Ll pjjj-ll j i^ajul jo^vL^j^^a i«Lu^JL!l 4ja- i niVI (j a jl laJlj «^Ll!l 
(jl^pJI (_,i^. <— ijLajJI Cxji£j i4_uj-aj (_ 7 ^-!l SjuiaJI CjLcjiSMI L#J js^vL^j (_ 7 ^-!l 
ljX.Lji^ ^Lolc (j-l^JI M~ia (j^a«jJ(j1J 4^t>-LiJI (((^JSjl 2 C Ijj" ^j aju oVjlge "J 

(JjjsjLLH (jl (ijljljuo ^ILu jj i nil)) 7c_L^ji 1944 aLc (_yJ3j . jJiill I jui (J^. (_,lr 
alS («j ij JajtlJ Tc-iLXI u-ojij (j-o )«_ia^lll 4_iLiC jlj^-J (j£. /^J-i (_>iiajJI (JjlS Jjj 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

Ct»-il ' " ' I la >■ N 1 ; t_j-LaJ I <-10jlj ' ) f~ '<*"> ' ilia-a-i-a <_jjL>o dj-i-ulm SjLJij 
^Lx-cuj^l (ji ".oJ^Lajj jj* 7c_il3ji LaS »l -^-^xl c-jj ^J& «QjJlj>JI Cjj^e-tD L-uLj/I 
.(jjLiLa (_j3ljj (jjjSj ^lli 4-a- i nil (y^i CjJi^eJ (JjlS Jij i . . J i in ( _ > ii2^3 iicjjjJll 

<La- in'ti^ya Jls-jj^^iJI Antigenes J LaJI vijljj^a ,j_a SjLJol (_,!£. *Lu «bi di!i 

icLiil jl J -«- -~J aj 1 LgJu-SXl "_' (j-aJ^ ^^3^ Xj ((J " * 1 1 - 4— Ufcl^l) 7C-JUI 

4_ijL>J, I o-^-illS ji if I '^*J.' (»-i CjIjj ji (Cjljuio) SjLiia *\ i n-v| (JL-uju 

. tfj-j-aJJL) /. gj '" (_ 7 ^>- JljJlj*J1 a <>»• II 
(^ <tcLiJ,l . U^i w* ji <-, Xt j^al £<■■ plj^l (_,\r C-JaJI J T~ Ji2£ l_La> (j-aj 
aJajLjiJI .-.1 1-^ jtl j .;"'"' ^"^ pLajJ! (JjLj/j Inhibition Jqjju3 S-i^Li-j <(jju!l 
oJlj* (j-^-I i <Lc jj_)J, I »l i>>r al (_ T 1^- (_v^J < — 'Wj- 1 d^-" 1 lt^ J^'j U*^ U*-> 
(^iaj^il S_ajLiLa (j-a (J12j Lxj) 41aj_i3x.HI jL^j- c^jSj Medicaments ^jJal ii»ll 

(j^e-La-l (j-a jf i(j\j_fl>I^JI ^Lfljjl ( _ T 3 3-aL$JI CjljLp£.VI (j- (j^ '^ • l£J iJl *-^ 
SjiJJLiiuJI SjLiaJLl aI i n-v^/l (_£ j tcjUI j? <_^ji^aJI jLHi-l /ojj (jl pjj^JJ r-t i^a£,Vl 

r I ,^<- V| (jl i!t" i n a (_JjJ La-> 4 i iSi 1 1 
. JiL>JI xJSj *LflJ Jj-laj (jJ^JJjjSLll-J ?-^^-«Jl (jl t - J ^ iji<m-»itl ,_/ a J j " J^j 
(Jl— a » " i "I J Pj-i-M (j-o-fl-i (j_a t_i^LS (j-\_i 3-jj_L£. CjL*-3j J _■ aj (j-SLai L<tS 

3JLLV p in-fcil (_,Ktl p 1 1 uiVI 3-jj^o <"< o "j ((AZathioprine (j_j^_jj_uljVI)) 

(j-a jji^S jJI (_ijVI j I aaJI jl Cj-jJ Ji^j -Pj-^' (J-^- 1 (j-° 3 jji-LJ,! f-SjJI tLSj 
t_ljji.j_a J-J-C j-j-aL3-«j| (j_a oj_^cj 4_tS_I i Ij_ljLj ^LcLiJll ' " « I La •'• a (_f3^l 
(jjIL>.LJ1 L>J p" /jj ■"■ ^j'^'j rt ^* d ' "Jj'^ T ' '^V ' " Q^^J ' U ' 3 rt t "^"' ' ' 
jL^v (J& 4 i a i a Vi 1,1 Lj^LiJI (jl CjLuIj jJI ijjjjji jl Jjlj i^j^i-l (Jj'j-Ia ^1 
CjIjl^-VI j^uj (jPJ! Lymphocytes 3-j-a-aJJI jl S-LaJJ-JI Lj>L>JI ^^jk 3_cl_<J.1 

^^3 pljJLi-l j^i-T (j^J J ^alS.tl i jl CjLcI< uiVIj I j i j La -^" jl i Lj-La Sj_u^ 
«3 jal a ylH U^Ljti! \l ■>■! I (jijajjalijl)) ^ o i uj jLiC 3^.LcJ,! da-u-u Cj^cj 
j i aj V La£ iglobulineantilymphotique JljSLLI ^Lj/ jj£ (jjvjJ^u i a Ai^ 4J^ 
. LljJ^v V! ( _ > I=j_«_LI p i 'I "^iJl 4-ajLia jj^a (JJ-2j Vj iS^Lc (--aJaJLjl plitllu 
«_cJ, u \~<a 2 l_i i nj ^Ir i_3jjilll (jl iii-l LliLLuLaiJI (_y3 /ojk'i/l i_aLiij^VI (jl^J 
j*_La_l (_ 7 ^Ji «3La_U1 4_ajLflJ,1 Cj1jJ^_a)> (j_a 5jj^ i<t CJLC^>- (j ^^ :^_a> (_^)ii3jj1 
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jucJI ub.-clioclll 6>cljJ 



(2>c pLajJLi «U 7T o i n" Lg-cSLl f jljj-ll j uajJI oL>o J<* I alii (j-a 2 ajl 2 1 1 jl#> 
I aM U',1 (iJJj ijl^j Agents pathogenes ^j-alt S-lj-cuII v^jUSKJI jub (jjull 

l^L LajlS Lg-a-<fct j^JJ (jjutl (_yfl 3iil"c>JH r-l uacVl ic:!jj oLlUaJ 

:tUa*5il«ljj JU*^^)^!^*^! 

<L<-LaX. : L^Ajil (jL? . 4-<ieJjlj (J^-lj-a-i U K\\ 2-£-ljj <^Jj-a :4-<JLS^11 A^ljj 

(_yi jjJlJu Jo^jji (j-o cjjJ,I i ' I mi j (_ 7 1^. (_>^=jJl! Jl>-I (jLS <^-£>- 1954 aLc <jjju 

(j-a «L<1SL1I « Jjjj Li » jjji jj I r-jjJtjjjiLa i^l3Laj-a La«jj «U (jl I a ifujalj ij^ylSLII 

Cj_ptj i^jiij^II A*aJlJ! (j-fl L^-cjJ-i «(^Ijjj9» ^Ij^sJI aLsj t rtjliift l a*$jJI 

(j-£-lj . 4_Lj_La 3-ajLj LaJju CjLo aI^£- 1 «LuLaJ (j-a >ol LaJju (JjLaJI (_)iLc 

3-cljj (Jjl dJJj cjjjI^.1 jJsj iSLs^Jt ju*L I^la* j (*j-S3 J!_p "^ c^JL? 3_<JSLJI 

LaLc (jmjji ^l^sJ (- air 77LIJ 3j-a3 <Jj-il£j 'lO ""Jl i—JaJI ?^JjLJ (_j-2 4_ilSiI 

^pJI ^-jLlJI aaIj .^yKJI 3^lj>! 4J3j-<£AI cjVjL>J,!j « aSSUI tiutJI (j-a 

ajjajul (^JS (j-al£ (jiil 4_ajLC jl da^lll j-uj (jl)> ^Jt jL>oV1 ]JJt> I g Ig l>^3c -i * 
j <>»«tl jjLS I a K i(_>iiajJI Cjlj-iILa (j_a oljise-a SJl>- <_aitjj i«Lcjj jl^J (_£ j-!l 
jLSjj iajJI 4Jj^3 «L> 4iaj^j (_gi i(__>iaJ^aiJ (JjSLj " Mj^' O^ 1 '"'" '"' (j-° li^i-La 

lj-<-u ij'3i "^ '^r'J fJ-^9*- (j-a J-a^l O^i i3JjL«jJLI jajljjil 4 j 1 n'llu^S jj 2 
i A 7i a <" a CjL-uIj.} <_ALs1Lij ijJLtlj cJsoJIj Jl^jsJI (j-a J^_)-a (_j-JI ruaJ Lja-aLc 
43Ll>- Llxj (jl » jU" , ,,j^ L$_La L>-j|j L*ilaj J^ill (j'ii 4_il£jiJ ^JJCLj (jl (j-cusej 
al j^" 1 "I CjIjLJoI «LlL^. dct-iiaj Ji^ (_glj-!l I J-A (jli (jlj iL^la SJl>-I^j 'LiajjIaJI 
4±aLSj ^JLaj itCLulxa^j j-uajtll jjj 3^oljjJI JjLuj (jl ^ic 1984 aLc ^ 

del t'^c "^ I 4_l2j x_a Luaj Loa 

1963 aLc (_y3 (aJ La ijcjIjj |j 1 njl jaji (j^ (j-u «L»jvLlII CjVjL>JU (j-aj 

(jLLj_La-C I J "■ I ~ ((jlJ^j) 4_«_aL>- 1 _Ja «LlI£ ( _ t 3 4_iia-«JI Cj^j Ji^j .(jLtujVI 
J_«_i (j jj J •"■ SjJi, 4_ljLjJI (_y3 ^ ' '" Jj 1 1 C'miLc iiiJI jjl (j-Ujiaj^J, (jLlljLaHa 
Sjlj^sJI *L>-j.} (^ pLajjl (j^a 1 Jo^il I j_ALli^j CjLxLaX oija <-i» T t>- 'LiLaJiJI 
(Jj^ pjj 1 11I Juja <~.^U<~ i tlJLS' (_jjJI j_i«l 2jJI <JllJiJ_)-3 i ( _>i>lj^.'^l (j-a L&j_j£.J 
Ja^LLII j_<fcLla_a 1 " ■ La • j a t 2 < mi^L! pjj-II 3_2_La_La Cj-Lbj^. La^ .i>-lj^>JI 
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C^il£ Lgjl il i2_i^L>. 2jo fri 2JL>JI oJl^Jj i2j.jLc 2 fljslaj I jt-r* (_£-5J3 lIiIjLi 

. Lp_Li _Ut-i JaAlJ I 
^^-S (- K II 2_cljj d^e-iis i i2_ajlJLil! Siajlll j-jjal iitll jaja^j SjjejIJj 

^LLvlj-O {_y£ (_,JSL!I (_p3_>-«-> (j-^-Lut-O ujJUSjX 4-1 L9^i»-a Ll>-}Lc «lj-»-l \j-tb LLojJ 

aL«JI (^ t;: -<i>^ £y»> '^73 2 i iii jl jT x_LL_a ,j_a ljLp£:l dllij iSj^LlU 

J^Jalj .^JUJI *L=tJl £j-«^- ^ (jLuJVI ^ (j^fjj 2_iW: (12669) ^1^ 
«^j) «La_a^L!l j^»-j (**>* _}■* 'L^'-*- SLpJ! Jlj^ (_ji^. *LiL ^^j^sjJ,! «Vjji 

«Lcj)j^_a cLj_LS_j LjLL<u-a aL*J1 ( cu^aJfl L«Lc j '"■*" «C_i_u /. i*a rt Jui3 (/- ^ 2 a* 

(^SL!j (j^'ii ii jjlj ( _ > ii3^3 3^.jijjJ,! (_,JSLII cjVLv i_a-Laj Cxjl£(j-L>. ^^a i«LLaLc 

dt-.j-.tl jLjajlj i4g,l ioll 4JajILll ^j^Li«JI j^isj J . '■- A ij CjLLuLiiJI (j-a sJj 

J^n,„t|) ^f JjLaJlj (Donneur 7nJLtl) i_^I^JI ^j J,:VaVI jjaljill jLfLj 
(jjJajju i(_yiSLI! - jjlj <Ufr2-U I ^y^jJ,! (j^ '/90-80 (j-u La 7=-jj^I (Accepteur 

^^ fj^ 3-Aj ^(^-iaJ^JLI ^j-* Lr£>^' ^^^ * ukl^Jl {_)[£ 1!il «LcidL>-j (J^Isi 3j_« 

i_jJ^2JIj i Llj-iil L«£ (__>iaJ^J,l <-;JJ^ (j-o 4-JSLII Jl>-JJ LoJLi^. (_gi i«Gli (JjJSjJI 
K_^jfc|^J| jjL? Lo lil ^Ir I l1JL?7-LjcJJI 2 j i n't (ji Jaa.jJ L<& .SLpJI JljS ^Ir 
(jL^ I j! Lai .(_Jj^i.| 2^v (j-a 2_l1£ 2_dSL!l C^JL^J 2 j-*- (j-o I ojli n (_>iaJ^J,l a] 
(J1_j Lo ^1 (j a a se " ^ LaAl (j^"i i i nil d 1 1 a \ jjLa SLs^JI i±uJl>- Lij^c i_^jfcljJI 

. /.60-50 

LiLp-l A i^a£."l (_>i-tJ pjj J iVq CjVLoivl *jjIo (^ r'iLucU-uijJI iJUiSUI 

^ 0^' ?"J^ n2^l •,,^ll 2_iKJI)) cj£.jliI JlIs i2_JSL!l ^ JUJI ^^ L<^ 
(jL?j 2^.jjji,l 2.JSLJI J-iiu£ jti^. {_jju3jX\ 3l_p- lr ^Loj^U « r.M ^_.K« 3-sLi^. 

y i i^> ^j-* (J?' J-^ cLj_cL_LL£aj1 p I >Jag 21 p i n^ (j-u-Uj ((Golf lJlJ^_C)) j^HSjJl 

^jLLuj ^La^LLJI ^LuLLui^^jLJI JM^vVUIjI IjJJ^^^L^I 2_JSL!I 
«GjLcI /oJi ^ " j S * " l ajJI L^J^Li. j^j 2jJ^ Jji » LloJ »l oil «Lcjj iSJlsLJI 

(^-jj-LrLSJI iLaJl (3^-°l (*3t!^' I j""~ LijLa Cjj^Laj (jl Jjljj I jl .>.Aij .j^^ij^xil 
. tj-CLjlSLII ^-j 1 .it ^^3 (JIajuJ jl ijjJSLII ^^3 jLv da^x^j (j-uu-aJ,l (j-o 
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. juSLJI pjjj 3-jlax. JjIc<j^>.I 1964 aLz ^yaj . 1963 *Lc b j.£ ^ <_k>j-« £>* 

pjjJI 4_ilaX. 4J Oj>»-I ^J f^ (j-°>^' lA^ ^^ J^i! J-lSIx^o JjI Lai 

tytl^* 1973 4_L^ jl jl JjI ^^ ^Jjj-U ->L£Vl ->Ji£. j-b jiSj . 1967 *Lc 
4aa-tlaj (_£.}jj Pjj3-° "- )l ^ 1 *>-2j SJla J^isl CjjIS 7cjjL1!I ljui <j-oj • IJljS 183 

^^JLl! oVL>JI ^^a CjJL? i <& Jjiia'^l jtjLiil! Lol i U <& olj'n .. j-jj! (j-a 
^ cjaa- /<ukl SjLstlU oLjVjJI ^ 1984 *L»JI <j-o (^jIj-ls) JoLuSi j^A ^ 

Cjljjjj f-Jjl oj-ax. |_>Ataj L»-a i . < 1 a j JljS pjj jcj tixx>- r ' '^"~ > »l <lcljj T^jjLl 

cjVLjJI! ^ j»jl2jJ! <jl ii^p- (j^a jLiSLJI ^Ijj-I SjmitLi JIjls. idJLlA jl«j 

^J3 4_jjljILa 4_l>-^j^j^_i3 (Jj^qj-u joii^ p I '^"" *' ' la d>. (J_iL_uj ^ i n*^ * 
(jLojja- 3jl"n ubtlj ((Marcel Homes u^-ojji Jji ujLa» lal'u n^/1 Cjljja_Lo *jji 
^yS ((Ghotret 3jp^c.» iLL-u^lj Kj-a-lj ^^3 Germain Van Schoor jj*\ < n jjLfl 

. 1 1 n't^a 
(Tissue Typing ■* t mill i>- JUu jl) i-laxa " (> nai * 
.<tcLLalt 2 La •' 1 1 CjLv^LjJI jJj^"' f_^ aJl21!I * 
iy <*j t-~ ^ ( j_o «Ijj-u ^LSf (_ T 1^. J j ' a *- 1 1 3j4J(-i-3 4ii L*U!i (jJI ' SLuaJ 
(j^Laj V i3jt_L^>-j I Jl-l^ iaj_L«_o j_<fc L<tS O 1 ^' Lr^ d** ij«j>1u SLa^JI Jjlj 
»l mm! ^JJ L^K (j^ 1 ^" j* U-° L7^ (J*" 1 ^ LS^' Jibuti (_yJiJ l-4^. cl i<"iinVI 
(. 2 j J j i«G_i_ava Cjjl^jtj UJ. '^.' lji'- )L " -}Lol (j-° S^LaVI (2>a (_^3Llo V I jj 
j_lC jl CjIjI j i nil Cjjl^>- (jfl «LlcLoJ 2 a, ' Laj <_i I Laj (j-aS 4 ajl i u jojijLpI 
tjl i ii tl » U~ , aj joJ JlAJJ 4 j i ii'iIu 3JlSj>J,I Cj Ljju^aU Ij-LaJJ L*U!i )«-oj . lill i 
3-j^Lj i_jJ\ aLj] 2 "i i ii jj^. JU_p Sjlli (j^n<_) jl 1981 aLc ( _ t j-3- Jlj^ «U pjj 

. i u ^<^ *_uL_ut 

aLc (((jJjjL*)) i^JLj ^yk: (JLsJLl I jjfc ^ 3JjL=ej5 JjI C^xj :4ip1 A^ljj 

pjjj 1973 jl'\T » IU« ~.^ ajjUe-o (>ii>Ljj (2jjjjjI cAii CjVjL=ej5 Lpij 1932 
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.(JjjLjJI ( _ t ^ IJl_<_»_> Lii-LA qJ^jjXI 4jj (_y3 u^sjX\ ijuZi CjJtLi lil VI (_>iaj^-a 

3Jj_2_Lo 3_jj (_>iij^_a I j iSilc 3jLo (J^isi luLS 1973 4 i i » jl jl » I u « ^L>.j 

^_j_>. Cjj g"< ( nl L&j— lC 4_LaLc 4_jj (j_a Laj Jaii3 jj g ■"■ 5i '"■*" iJr Jb «lcj)j^_a 
3-jj_JI (__>^ujtj - i J_J-' CiLyjLjLfl (_yJI 1_L& /j_jLli!l ' ajuua Jojuj . 7cJjuJI dJJi 
(jl lj^i.j_a I a .^."O Lx-£ Ajs*. 3j_u5 (_fjJL«JLj L^jjL-oI 3_lLL9 q*$ iicjjjj,! 

(j-o i iliill j»jJLi 3jljL«JI Sj^ojJI S^jj^I SjJ^s (_5-!| ji^ju Lx-i! J iStAJl i_iLij-ui 

u^ttl pS^eill <>J 3jJL«il 4l>UJI (j£. 3_laJjJ! S^jjiAI (jl dll j ^1 jj 

^^a 2 j t- i i nil <Lu!^J! cjlj^iilj i3j^ojJI 3_j£.jVI [^ (_g^pJ! ^Lls-iSLIIj 
^LJlSLaVI t_xJL>. ^l i, .lU"n 4jjJ! pj3 <jl£ till JJ . SjUU 3Jj)-<fc SLcjjjjJt! IjjJI 
CjL9^L*JI ojui (j-a ( _ > iiAL«JI i a iSiSj jL>JI liit^e-iil (j-a '^!-'- j 5^3 L^lall 4-ilaj| 
La^pjL^ d_L>.^Lc. 4j»jjU 3-J t~ Sjj-II fjj «LlL*^. •*• • • "•' (_^>- i-dJjij iSjii<U 

(_p3lj_al_l (j-ul iioU (j-a (jJ^-uSLII <>Lp» JuLcj (jl I Q iS qj i(_ 7 Jvljj>- ? ljj>.LS l_£j 

.3l_pJI f_j\r (j-Ui-Jlilj i^jjJI 

(j£j iSJjJLLa c iLjj pjj oLJ t~ *'j-^l fjJI pUll (jS-ol J-is dlli *-aj 

(j-\^>- «(jj ■** se jl rt " j^IojJI (_£Ju (_y^. 1^>-J-a f«-J La j_A CjLlLojlJI tfjufc 7=-^->i 
(j_u_jj ^jfcLul 4-L L q. t Jl 7"L>o (jSJj « Lajj_iiLA 2 1 >> *1j (j_a Cjj_a_s (^pajjj, 4_jj pjj 
«U tc-jjI (_gjJ! (_>iaJ^-«JJ j_uSL!l dajell (jl£ La jJlSj «QcIj_ij 7-ljjaJJ 4_i J JaAjl 
(j-a ri mi" i nil (jjiil (_y3 CjLa (J^-j (j-a 4 ojli n 4jj (_yi£. JL>JI (_y3 J j i r-i -kJ 1 
(JJljJI oLiLiC «(_ T LajJ (_g jJI Jj^jjJu 7?-Il-«J (jLS iSj^ajJI SjJjJI (_y3 ( _ > l3^a 

Lict-i^ajj i«Gj>JI (j^ (_£jjjJI (ju^_iiJI (j^ jj£ *j-^ ^-° 4jj-II tz-JLjjT J^j .3^Ls 

(_JI 5j_tuLj_a ' ~ ' 1 S * J i^uJi L^J^>- ^-^3J pJ ^tjj'j-^-* CT'^^Ji)^ (JJ-'-' 6 -* L7^ 
(j_a I j" Jljj (j_a i U o3 4x.Lu Jju i(__>iaJjJ,! jJj-3 (_y3 pjj^J vJIiLlLwiJ! 3^^C. 
CjIJlJ O-se-fl-iJ i4_aj^L!l p i n^JI 3j^>-lj C^lcaj Lajj^. Lg-iSj itc_iU,I p i n-v 
4jjJI (Jl3 i«LuLa3 j»ul_i L&Jljlj CjLa ( _ > iaj^Ji,l (jl (j^ jai.jj| (_,i^.J • Ij3^ L^LaC 
4jjJI 4-C.ljj 7"L^>J (_5-3 ^Lai liJLui (jl Cjjjj Lx^a iCj^oJI Jl^is (J-«-«J Cilta 
TtJI . (- • ' a 2 1 1 (jLUjjjJIj (Laj^_LiaVI) ?ljij (jol taXt (j-a (Jj^jjSLII jLoJ^ 

rl uacVl (j-a ji^ull I jui jl A^i«-a :(Pancreas (jjLjyioLJI) SJS^jdl gjj 
ji^ tLcSLI Diabete (jij'C mil *b <TjVL>. £yc Jjj . u a 4Jij (jJ^JI (_yS Sjun'ijJI 
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jucJI ub.-clioclll 6>cljJ 



0J-JJ& «LCjj_l wSLfljJI (j-O JlJ ^L3 l(J-«-*JI (j£, a, Ljl33 ( _ > l3lj^l_l uLl*-! 1—1 1 L.SJ 

(jLjijVI ^yfl ((j^Lj^jLJI) SJSSjlaU fjj <L<1*£: Jjl CjJjjvLS idLiacVl ,j-a 

Jl^s-IjJ 2_lUx. (j-G^ljj jo-lj «lj-»-l L*Ui x_jj aj 1 1966 3 i i ii Jj^l 03^^ (jr 2 

i_2j_»_j V (_5-J-II «LuL^i!l «LL-vlj-a ( _ t 3 ^j's i ii II (J^jJ! (__>^=_>-4-i I •'■"^j " u^^-*J 
jjiaj^J, ? Laj Sjuo (J^isl duLS i 1973 4 i i ii jl jl » lis a ( _ T l».j 'J^' ?T^^ W 
(jLLlL^v dULLA Cj_iL£j i4 i i ii (j-« .>"' (j-* L$-aL^a L?-iJj ^-jljj- *u^--m-a-» 
(jl /- I c CjLj^eJLII LlJjij .(JjJai 3Jl^ (J_a_«j I jj" <icjjjJ,l tLaLutXI d-ui-i 
a^ (_j-3 (j>^J I r ) (_^J_«JI j's i ii 2 j i n't (^ /oSL^tlll » jU" , ,." 3x.jijjJ,l 3iSJL*J,l 
(^yi-SjJJ |_gj LgaJjJI (j_SLal La-S .3Ji_ljv S)j i a i (_gj S, i nlu (_jjl3_>J,l (JLaJa^l 
(jl (d LSLutXI) (JLuixi " a (j-a (_£2 jJ^2j joJj 1 1 $'"- Ll&jj Cilia j-i a a I JlJ-"h nu 
«_La ^ I r Ij-lLJS 7-^L»JI ,j_a pJ-J! I jui (jl£ lil La <t3j_»Ji, ^ flSj 3JlA (__>ii-L*-J 

. 2jj_ajJI aJSLuu, I d_LCjT (_paj_a 
iSlptiu^aijLLaX: JUtloJI 4*-\jj (jl lq " 4 ,* 1 ^ ^"~ J ' ." ' J 1 ^ Utl ^"'jj 
(_g3j>iil oj-<-u JI^J ^ La£ *pj)3-I' S-iLax. Jjlj ilaja J-aJU V j JsjlII I jui (jl jl 
(_ T J3 (j-tlaLtJl (j_a ^_uSJ jJljJJ . «Lul^>- (j_a J-J^£ (_^ I claxlx ((_2->.^Jjj^_Lil1) 
(j^a (jl . Jl se La j|j t3 K"n Uj J_lSLIK 2j_uLu^JI r* LacVl ojui £jj JL=ca 
4_<la-»JI (j-aj Jlj^i-' (jJI <-3Jl^3 i L^-jj a ^£j^> uj& Cj^LjJlaj >!j->-I i^jj^-iiaJI 
• JJaVI ^^k: 3_jiaj(JI J>Li- SLpJI (_>^>>2 ^yfl S^Ljj i-dJj ^ (j 1 ^ i'/30 Jjjlaj 
^yjJI Sjiiall S^UI dJJj jji (aLLajJI jcja) aLtajJI ^^^ :»UaJttl (_yij fjjj 
(j alJI fj3 ^JLCal 1955 ^Le OJl^Ij JiSj iSjLc ->lt\.tl Ji.b pl>aJI >L«J 
CjLJIj-ljv /j I c d j 1 o t Tl 3l_L>j L-fl-aJeJS Jjj^JI (_y3 ^ loj- 4Ja i ul^j (^j-aiajdl 

(ju Cxaj JiJs 3jJij>JI cjVjL>J,I (_yJjl cijLCs (jl . n'tMJ 3 i . nilLi Lai .t_ijL?tiJI 
aJU ^ Ifc.t t ^ JSi 4,^ 125 (jJl^v c^j^vl ci^v 1968-1958 ^^Lc 

*l_S_i Sjua (J^isl cluLS 1971 (Jj^l (j-J^ i"i"t » II"" (_ T H>-j . I i ajj a (jjj ui^j 

cj_iLs : aLc «l^-j_ij . Ij j •"■ (jO^Ljj 4 » j i ii cjJLL ji^ «LlL«j>JI Jjt-i (jLjijiLI 
c-j_^3j_a ^^.a I j ' c I i itj-j (_ 7 jil Sj^lill jj^'i/l (_,JI jjju Lui J iSlAJI cjVLv 

(j£i aLLajJI ^yij pjj 3jia^: (^ <_2>Ll>.| CjjJL*. ^Jl SiL^VLi iJljSLJI S^IjJ 
V j-a'iM (jl (_^t i JLjj^JLi 4 Ha. (jSLaj iLui (j-alll (jl jl <|_Jjj>.V| r- 1 Ja£.Vl pjj 
j ija « II j_A a I ka-jj I (_y2j (jl dlli (_yJI jj . 3j_u£ 4_l>-Ij^- 4-u »c (_yJI r-QjeJ 
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Jj^jjJu JjJo- juib <lla^a» (3^-4-i lS^' i— 3jjj«JII JljP-^J! 
(jj_2JI 3-jlj-J J-La (j-ua-LJI ^LaiA! ' . dSJI 3-cljj uijlM :i_iJLiI1 ^Ldjj 
^ilj_a ( _ T 3 sLfliSJ.1 ((jl^pJI (_ T 1^-) sLol^-pJI t_!jL?tlII Cj^lbl jJLlj .(jJ^-iiuaJI 
l_£j^i.| JjJ Lr^3 3uoL>. S-fSLj^-o'i/l Sj^tlU uibVaJI <_^ Cjajtolt 2 ii I" -^e-a 

<d (^jvlj^J! «t£LuS[ltl)) ojLi^j V*& if. I>»-VI I Jufc 3_ul£Lal ^JL«JI ^ Sjujic 
^Ir 1967 aLc I j 2 jj 3 1 <— ij-cv (^ j mm 1 1 ij\j i .ft pjj 3jli<* Jji t!j^»-l (JjJs 
(j ii o -^j (jLljLo Cjj^>.| i(jru>JI dili jlLoj .Bernard j^j^jJ! t-Ij^>JI mJJj 
5-La i uljjj iSlJI (j-o Accepteuss (J\.LlS1hi.U (j-a (j-uilj <j-GjU, ic-JJa f jj oljUr) 

i i 1 aJI ^la^-a ^jjS mi t (_ T x*3jJJ x_j_a^*- ^jLSj . sLiId^jI (j-* ^b^ 0^-^-"^ J*>-iJ 

ijji-T r-^Lc L$J <-2jj<j (2>S1j /<sJ (_ylllj isLiiiil SJjLSJI ^-lC. Sj-p.'i/l (J^.ljJ.1 fj^S 
^ j iTi i n a 30 (_fj-<-o 1973 4_o-u jlil Jji (_yl>- iSLpJI JljJS lr - j La Jjjj j<sJ La£ 

4 j IS ^_fl 4_2j^_Sj " /, S, ' > (_pLjLa» jjiSjJI (Jj£ (j-a Sj^jso CjJ^jvI LaS 
(^pal^-ai ^^_a^_lj_aj 1 1 gji3 4_>-1^>J1 iJr i-u^£ !}LL<_ui ^_Aj «jol-U» «L*_abe_) t cLlJl 

^j-lm 3Llj>JI Jlj^ (_ji£- (3ri C 1 ^ 0~i ' ' '" Jv' * J '''''* ct-"' lt^ l ^-*j it— cJLSJI 

«_ijl /j ua a Jjlj 4_nV-i 3JL>- (j^ f*3r!-^ *^1 'ALajJkVI jub La-aj . U5a Jl».Ij 
j j i ■■■ J '" 1 '"<■* 1 u" , ,,l ^3 jj-ujJ)) >:(jA_iLa)> j^jSjJl jj^fljj i4_u_a_»Jl ^j-* u>lj i < u 
jl lubLSJ! (^jiiij i _i i mt (Jjm>j»- VI CjLa (j"L»- yi itfjui 4-uIaJI «dIL>- i ij in 
^^ 1 c gl SjjI 4_i i n ^ ' kjula i Mini .^vAJS^JI ' Iqj uj ^_lSLlc CjLIcI i^t a i Mint 



aLc (jyl*- dil-LLaJiJ! tfjuk jjjjjIo (_^ I j j i ii L*U!i (j^J iS-boli SjJ, 3l_pJI JlJ^ 
3^.ljj ^^-a-lj^v (j>i < J Oj^Iai (_gJJI (jjia^jJLI ,jjiLaj>JI (jjj ftti-jJI ^ji^. 1971 
4JJ^Jl^:1 JLia ^ (J£jLa jjjSJlJJ J>SJ!) O^:^ (j-tiSJ .2b I Jul I ^ I -lLSJI 
a J agj I ^1 Ll2j^3| <_iaJ3tJ ^j^l 4_uLcujVI 3_ijj^UI (j-a 3J_l>-j 2>ia J-*^ 
(_bv (jj^ '^^V (J^l *'ll (_J l_3- * "^J *J' Jl> " v j^"' a t_i^Lj,Lj pjj^jil I Jji 3^=-i 
il_u iiLi-1,1 jtbLlI j-SjJ 2 I °>j i4_«^jJI (_>^l^j (_y^ (<i£LajJI '.(j-4j '(^3^' (jJJ 
HJ-CcvLJI (_>Aju 4_j£. JLj La (jjiSLc (_,i^.J • 3-ajLoaJJ Jajlill r-^L«JI '"" ac I Laa aj 
5) l-^_; mJI (j^a (_bj-<-ul (jjS" i n ' ■ lLSJI (_>ii3j (_t^- Sj-LijjjJI (jl c?-^- (JuJj-J' 0\^ 

«L_l1S (Jjj^sjjj ^"j-^Ij a (3^>- a - 1 ' : ^!^J' O^^J '-^^ 'SLpJI ^Jl^j • . ilSJI <_>^2j 



SO 



jucJI ub.-clioclll 6>cljJ 



(jjSIL-u (j-i^e-iLU a I 1 n-v| -I Jac I (jj » : }1jL3 «GjJl>- (((JSjLo» jjIq jJI jtjLbj 
<_jaiSJ| ^^cjLo ^^3 La^SjJ i_^vl^JI «Lu-uLil!I . " 1 1 . 1 U" 1 1 1 A 1 1 nilu SjJJi^tA LojJ 
d)La Cj.}1^>. bbcjua tzlse-us] i» 11 i i iill ^y-u i _ T 3 ljJjS_) £)] i t^e_J jl 1 (j-tj_i_u LU 1 

Vj .3_j_5_lj>JI •" &jl '^"'ij'i "■"' (j! tjjj i7t-l! (J-*^. lJlSjj ^Lajjj L^jLaj^sl 

l^vLbeJ (ji Jj»jj>J,! (j-a i(j^jSLj^a"^l (j-o i_flWI CjLla J-S-JJ LT 13 - (_j-^ ii-flVT 

.«alc Ji ' . J-5JI (JJLi CjLjJLwl! 

pjj ^^3 2 lrOlrOT-"lI,l 3j"^" J^-°' 1^^^ *!>*■ V ''- )l 4' J 1 "* 1 ^' (J-i.'^ 1 " 1 ^ O! 

pjj (^3 di! j£j iCjLJl^pJI fjJs ' , tlaJI pjjj 2 -1 j la » 1 1 3j-iiJI (_£ji (j-o ii_A2JI 

dJLli (j^ Lij i2_jj_ojJI 2_j-cj'iMj i_JJLll JjLcuxj ^Lj ^UJ (0-4J (j-«-« (_,K11 

(J_l£jJI JJ£. f j 1 n'llLl (JL>JLl I jui (_paj3. (j-a J ■ V»'ai (jl£ i 2_j£. Lei I 2-i-uljjJI 
slj^v^l I Jlj* oL>o 2-j^jjJ£JI 2-oL»JI oj ta-LJl £yi (S^-jJI (_^ r J .JliJ^v i_£JJI 

^ ^j-jj 111 tl iN-a- JI ^ o^-^- pi ni'tVI ^ t_AUI fjjJ JljU^ Hill Jul 

(2>c JJ^J S^p^ Jtla ^^cLLca 1 -ila •" j 1 1 taJ (_^ i±*^tjJI ijj dJLli «j-cis (_3-^J 

<La1 Jlj^ "i 1 nl /CJ i i _ 7 _lp>- iJ j_cL_Lu£5 i J_3 /c_J-4J-£2J /«_) J^J i«t_u_u 5j_ioi£. jiio^ 

j^^S-cIu ^i^- ^y^jX\ i JLoJ 1 tcJj" i u \ ^J«J 1 Lu^>- i tlill 4-1JIJU, iJr u^j^lj 7-L?e_b 

* )jj_3 p^ t^J LiL>-^' *-^ ^ tt - ^ ' ily° Cjij ' 1 " Juuj i4jj^j aJJI •*■ iJaJ Sjjjul ^j-* 

31_lj>JI JtJ-3 (_J-C CjLJIj_lj>JI (j-aJtj ^LojI I j"U , ,,lj i (^SLol i<ilal£ 4_j£.Lu-3 

(Jlj-3 V "iljjJa SjJ, 4_LoLSLII C-U-2JI 2_JjL«_o (j-SL!j 1 5i j < a a 'Lj-i-oj ol^lil 

i^^S-uISLjJ,! i-jjuJI dlli (jj^sell I gjlc i_jiilll AJ^LII J*\ miU (j-oj ■ 2-LcjeTLLu.a 



2al Ull j \l ,^ ^j iSjill (^ /oSLaliJI i2ja- 1 gj VI (jlj «L>-ljJ,l jt-La. 



oJI 



4_j_Ju I j I 3cj ' . ilaJI pjj diLtl i<* (2>c (_JiejJ ±\£ I—Jail (jLa j^VI j-^ljj 
(C_$J '"■ ^jj (^>-ia-Jj-« «L-Jl_a (j-* ^J I (j 1 ^- 1 (J-* 4 -^ iCji m* i i ujI Ja_i_uljl JlJL« (J-«IS 

4-J-L^C JjLJ Jl>-Ij aLc (j-O ^iSl LJJ^-flJ '/. 20 (_Jj-<-u (j"n"lij j<sJ i3JjJl>- "-j-ljJS 
(_gjJI (JjWlJI ' ,ij ' " .' «Ll^3L>- iCjLlLs-«JI OJl^J (\JjJl (J~n"lM ^LiJjiVI (2>SLI •pjj-ll 



SI 



■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

«_^jj 1968 aLc J_Lo t_Ja pjj <LiW: 219 l£j-»-1 i^J-3! ,_, j taJI jjj^JLl^ 

I^JLSjJJ (jl (jj'jl-^"" "„' -^^>- ' . ("S-^J Pjj (JJ^JI l_j-L^3J (jj : «Ll3 (Jl3 I^j^Jjj 

(j i n Je-J II ! JUfc Jij_«_jj i«Lj_L«_«JI Jlju (JJ2 ^1 (_jJ^- CjIjJjji qjaas>- SjJ, (j^n^ll 
(__>ii3j_u-u (_jJ-o 'J-^l 3J9Ji-i I^jjJjj (jl (_yl£. «LlL>2| 3jJ^ (_,JI 4 j i urij fljj i aj 
1j_ajLj> j i n I (jl p I ■ lo>! I J j ("ill I JLA 7r o i njtj 'pJIJ.3-^ * "-Si! t^P 3 ^^' p i n~»» 

j^lL 3_iaJL>JI jIjVI (j-o J12j Lx-« <f jjj-U i iliill (JJ^jJI o^j ^^ jj^ *** 

V JJ * ^ "' ' " L2-^ U^-^'j^" (Ji>^ (*^ '1981 aLc jl jl jj_a > inLllI (_y3j 
C^JL£ il ijsJUJI (^ jali i_^j}\ 4juIjJI S_JUjiJI C^JL^j i(j-Gjjj <_JJ3 pjj 3_<JU-*j 

j^Sia oi^jJlj i-lHI L^J^jj^l 5-Lbj^l Lai. 1971 ^Lc^^JjVl aJ^JI 
^^a p-Lajjl (j-° jSLij ijulSj i LoLc 45 jjuuM l j H a ;<-Luj « ( _ 7 SL!^c. (_gjLa» culs 

L<sjj i(j-djjJLj Sjj^jJI 3_j£.j^Lj AjJI Jakjua ^S f Lojjl I.?' nJ^JJjJI ilaiula 
«jjj|j (jj/jij_i» t-Ij^>JI aULs il-J all ' ajj ^1 uLl>.| (_£J>Jjj ^j ..*~tl (jjjju 
4_u|^J| d ,,^.^llj (jjJajjVI) j^j^I (jljj-iSJI » ta^j^jj.!^ >JI J>jjj2JUj-u jjjj^Sj 
(J-OjjJIj ' _* I 2 II l^ii^UuJ (j^j^il ' . ilSJI (jjil _>^- *^ a -i J * ' a •" I j 1 1 c Tj 
(j_o CjJLi-l i2 o j \ (ii p.1 ■ >■ c I L^JlSLa l^-jj L*l!i Jjljj i3Jl»-Ij 3Jj£ (_^ L*-o 
. 5jm i n Cj.iL>. iJr 2 (_ T 3jJ (jl Jju 'i^o^ (j-« ^J '"'*" 4_t^aL>JI i _ 3 J3 ^h^ 
Lj^J2 Ij^^jxj (jl (tiJjV cJLj/) 4JjJlX-i « Ljjj» 4jlaLv /_i (JjIl>-Ll!I (J^Ljj 
LjJoo iiilli J£Lijjj i ^ c I ' La i a I <_JJ3 pjj *.(j-*J *J^*1 >V *'l ^rP-'j-^ ^^^ -T* 
JlJ^_j V (_gJJI j^ajtll IjLjfc (jl cUt-uiaJI )«-jljlj (j-o <= L»Slj ' ; o3JI (j2 i I 1 J La c 
S-Ljla -»■ i aajj 'j»_5;!-!' (j-3 3j-° I 00 , 000 (j a j *_' JoJI 2 i ia i5 (<s^>- (^-Lc- «L<i5i>. 

3_j_5_ojJI SjjjJI 4S j i~i j-^. ajJI (j-o (jia (j^jlo I , 79 (_jJI^>. (jLjij^n j-*^- 

.1^^96561 UJ^Ja jiUj Jti\ 

:^ijmJI iUw2 I Jjj «yUb« ytt$a»- 
jjI*j (jK Transplantation des orgenes humaines SjjJuJI ?l uanVI pjj 
(Jl <n~i iiu (_gj mi j II p i n^JI «Lu S^Lcl)) (jlj^jU(_L>-jJI (j^a Lcjji_jj^J3 d<J3j Jilo 
(jl ^ i n ~»J1 4_JjL?t_a Cjj ^ tt- i Jl i>Ju^ (3-3 JLJ *-* (*-*' tj-^J "^^^^ ^■JLx)-* *^3^"' 
3 o i nil aJJti (_,lr i__JJLlII (_,JI dljj i nt CjjJi^JI /oJjiJI (jl (_,lr ijjji-j ,J^ i La a b 
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jucJI ub.-clioclll 6>cljJ 



Lij f.\ '^"* »l [ftJajm (J I J i~r < ill ( _ T 3 'j-f^ (JjS Jf I (jja-iIoLa i Ujjil LiS *-i*-i 



J^J! 



icjijjj.1 slj^v^U ^Ljjij^i&l 41jl>-j hjJlJI 2_ojlJLa (_y3LaJV Jjj-la ■^'^^l L^- 
«2JjULll C^so CjlCj^>JI» (- o i n"t CjLcjjaj pit i"il ^1 p i n-»Jl ^J&jjlj uLl>-L3 

(jt jJ! « j-j-2 l_2_*J I j pi » i'iVI (j_o Laj^_o» aJlJ-" i n"t 3>^ ' Jlj ^-*j LJ'-f :v ' w 3 

(Jl <n"i ill (3^-4-i L« 4 Jj^*"'- Jl " PjU>^' p . ,.~lt (jjjJI 2 ^jl ^.i ^j^^i-^ u^ J^i ' """' 

ju V iL^K v^jVUJI ^j -fjjj-il 0-?*" ct^- 2 <-a><-u ^yl!! 3-lLaIl.l ^^ jl 

( ( _ > ii3jJI) Ltanlll S^aJ ^ Ja^l >JI JajL-u^JI ojui (_pj, (_JJlU 3JujljCjL-uI£jjI (j-« 

j-p.'i/l ^L^^^a i ^ j i a aj L^J cjjIo^c jJs c^j£ i2_jj^j(j| A i n-v^U (j'V" ct^ 

(jU3j_cuJI j<si^.» (jljjju j '"■" *? J ^ jl-5 dv^- 1983 4-QJJ l_ll (_y3 jJjUJ (_£J-1I 

c-UjiVlj SjjJ^I Aljiiti^l <j-o ijj V dili «_oj ((Envirocancerologie (jAh^' 
^Lia^.'^l 3-C.ljj JL*-° (j3 « Aj'j- 5 J- 5 Jj mho)) i_3jijjiJ,I /«JL*JI j^j-*3 Jl»- ^Ir 
A£LjtILlLi (j^alacj j aSI ajtllj i(jl£UI (^ oLsoVLj (j^ajjcj f U 1S1VU '.(Jj-2j jl 

i2_cj^>J| jljJLaj ir-^L«JLl *JlJI Ji£.j^ tXj^" <-3^tii-! liULui Jl3i Laj 

JlJLJ j— i_3ULt]| Sjuj (jl Lii i2_3lS u^s\j^a^i\J £Q£.LLaj (JJloJI 2_ajLia Uj-<I/I 

4-ojLja-"i i ii 1,1 j_i3Li«JI (ji dJJj (_p (j^ j t-^ -^ |j , ( _ > iaj^_a (J£j cLu-ollLl 43j^oj 
1982 aLc: (^ l_lL2 ill (_i-<i£ JL3 2j^ 1 i 1 J| --I ,^«-\l 1 pjJJI 2_lU^: Jjuj Jj^ 
tjLiaj i ii It (j^jill (jjiL>J,l (Jj3 (j- 1983 j»Lc ^^-3 CjjJlj-o SjjIiJ ^^3 JiGj 
plj_il (j_o (_," i"i r-il-4-i (_5-Ii L$J x-»^dL>JI JijjjJI /n i ii-v d "r^g" ^^i^. J-«-»3 L4JI 
tiijtaJI Jlj3 a^jJI J-A I J^J- jjlai-j i^-jiaa. jjji^t^ I juij iCancer tjliaj 1 nil 
<tlji-jJI .-' i^ac>l I p 1 n->Jl daji! 3Jl>- i ^j^-^"! ^ji.1 A L 1 nj ^LjcjV ^j^j-» i"tlj 
JLsJI (_,_& 1 a ^'a 1(JjJl»- jj ' ^_; 1 •■ I it^lSL3 iplt 1S1VI j-^J j-i3l iitll j-^ 
. ( _ T ji^lj (- i>»«l j_LlJ>JL3 1 \Jua (jLuVI x_<iiaJ LoJtJl^. 
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i*|LuuljLII j ■ ULD Q I , iJqJ q i 1 1| 

lil f.\ ''^r VI pjj pjjIoj^ (_ya 2 j i nj'tjJl 3jJL*Jt (jLa ij_ol ,j-o <jSLj I -i j a 

a I i ii-v^T-l (" i n^JI ' la a I " *- ( _ T Jk t-Ijj>JI ^^3 (jLLajLill 3jL$J,lj 3j_iJ»JI CjjJ3jj La 
/j I c j-jL>JI (j-iLtajj-jJI 4_cLUI (<sJLc «jjJuo jlu)) jjjijJI .«4_i£. «Uj^JL!I 
(_J3 -1 j J J i Lj-iLlaj^j f_y£ 4-uiaJ I Cjj^tjil ( _ T JLLs^JI J ^ < 1, 1 ^Jj^oj Jj>> *}^ . 
(_, I r J j , ^ ^- 1 1 t Liia£.VI 5x.ljj JjJS L#j aj-2j fj^\ SJljJjJI 4jL-uIjj j|jl£. 
4_j£ (j-i>o IjLQi-l i(j\je-iLU jLpi-l (_ 7 1^. JlCI 1 1 "it i ( _ > iajj-a J5LI 4 j m ilu ytjLiJ 

«ull J-2-JI j t\~ ; 1 1 ^^aitJuJ! (j^ Lymphoeytes SjjUIJ! »l '^jj^ a jJI "-IiLj^ 

( ^ 3 Li E _ 1 i2| J . >. a I a i4_Lo J-2-y (jl j Laj Ll (_£ jjl (_^qJb lujI jA^- Cj Loxta (j-u 
VI l-jI j'tVI i2jLa}Lc (jjs 0jl>. ^JLc j J LaJ V (^jdl jjfc i4j!j ^ 4-La J-2-ill 

Jl o<"i nLi Sj^sLiJIj cjLLuLuJI iJs 3j-coL»i,l cjLsLJuj^VI cjJi£.L-u jusj 

<icjljjj,l 4.JSLII 7"L>u (JjJ>-« f-£j-i dVj-f^^^ Cr^ «L*j-lo dj^sLi- SjLiiia a\ i m-v| 
e-Ualuil Jl3 t 2Lt>._aJa-i±ll 4jjjj (Jliaj (jr^ JJ-aWI <*l*ll j! : ciUJ i'/85 ^^ 
Ij-'tSLaTuJ i(_>ii3ljJI p 1 n->JI ( _ T 3 4_u-uL-uVI u^LiJI ^1 3 'I Ja a aI 1 n-vj 4_l>-jj 
.(.1 uLUI r-}L*JLi dlli <L>JL»-aj 'fJjj-M j until (_>it3j (2>c ^Ldl 1 ajSiSJI £yi 

aIjlJt". ill aLoI J_ij 1 nil jl0xj i^lj (_y3 icjijjJ,! ijiSlil 2 j 1 11 1IL17-L7eJ.il I jutjilo 
. JljSLII c-jL^iIVj iCancer (jliaj mil SjI <M,I aL^».VI o jlo> 

(jLIaWdU)) (j_« Cr^J^' O^*^ ^~l-»_a ^_ 3 J3 CjLt_u1jjJ1 aJJb (j_« J^l L<jS 

Jjjs 4-La i_il ir^ll - mSJI Jl .^",,,,1 ^1 j r c^p- « Cancer du Langue q\ mill 
4-J i** jl «LjJLi a ■ "■-" ( _ > iaJ^J,l (JJlJ (j-° Tj-j 1 11 1 ^ »Ua pjjj njLtaj^uJI jl mi" tl 
tjl in I II (j_o p j La 2 1 1 •" ulSJI 4JSLii/ f_ 7 i^- jj-""~ 1 Ji-tSjuJ I (_3 ^l-^- '^^'"'j^" 
«U JjjLill tjl 1 11III (jV iIJl>- jjjca^ 3'-^ aJ Lr^ ll>~i iSjjS JJtJ «Lalia AJ^ll 

•» j 1 a3 L«£ ijjj-^ll (j^ ^jJ^ill ' aqj 1^3 4JI jl ijjj^-y V (j'-"" >4^ '^LW 5, 

^yjJaJ I ^Jj^iill (Jjljjj diiJjLi Cjjjjij » jjji jj I (_glj (3^J iSjjJl^e^ aMSLII djjLLs 

. 1979 ^Lc ^jjbJI (jJa 5>o j/V ^lUjlILi ^La ^jJI ^^Lill 
(jLcujV! A^L>-lj 1 JLpJI ^j^ '^a 4-uiaJ I Ll^-^J^lJI AjiiD c-ti2j lji£L<fcj 

( _,_L^IJ_ll (jjJJ_fl_l £^C /oJVIj (JjjJoJI 3-ttjl (_yJI I_3Jl^J L^K JjL9jJ (JjjLflJV {_jl\ 

f.\ '^^ VI icljj (jl mi; 2j oUII «ljVI <taL? cjj^I (jl jjlj Sj-aLi-j 'drul <^«t I 
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jucJI i_ib.. UiLclll 6>cljJ 



pjj J-«-i /j iia-S-13 (_yjJ! (Jj^l 4jujal it-uL-ual (Jj i(j\£.jj ' u3M (jl ^jj^jLill 

(Jjjjsj L^J^Li. i_jj^Jl!I ?t j i ..ill /n i ii-*JI J j S3 (jLa .3_i^Li. 2jo it? L^J -- 1 .^^ Vt 

iijvjjij jljjjj 7t _i i n I II dJJi SLl^v 4_cajJ3 cljl£ iSjuj^I a-uL-u^l <"■ i^adJl 
1965 aLc J-jljl (j-J-=e-3 . 3-JjJ-a-o duLGjJ: jVI ^1 Jljj V L$j| Afij <5>;U^ 
3ljL^_a 2 j, K J j-J-£i jl LaLc Ij miLc JJ3 L^aicA (j-u^lj ^l^v dllLui (jl£ 

V$J SLl^ ^1 aLc S^L^I ^La iSJLia jOjj SjlU 0J-& oJl£ La lila ^fljll 

SLl^v (jLj I n \c aJJsjJI (Jj^Ia ( _^ SjJoa. i'l i"i Vj JL»J 1 " < gxl V 4-lLjjuM oJUfc 
3Ll>- qj r"ijt_i JlS (Jj j-jjSLj (J^lai 3 jJL CjUj-iLilJI /_^ Cj JILol Ju3 sVjji (JlLo 

(J I J Til n Ij I ^g > I ii 1 1 1 rt I n*a-ll «UjjLill g I ' ^ C x I *_LA-£3 pJ_L*DJ_4J (3 ' *-f j L-* L-*' 

jl i«Lj£.j2l jl i_A2JI ( _ 7 J3 «Ijj-o «Uc I Ila lo\ * I i a c I j tbaJaitXI 4^1 i2ac I <_>-ii*J 

L^-j>JI tun LuLa ^^ I <u , ,-VI (_JLiII s-jju3jjs (_jj->-j (Jj J^-aLil,! jf . ->! t\»tl 

.(Jj^il Jlr-llill (ji 
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Bioengineering industry: 

«1_LjJ_jJ! r ' *'- d*\ )«— Li-o /j I c Jljijjijj i(jj^ lJuljIj 

J>2j il i Cyborgs 3_JVI i2jl331>JUj (jij-iJI ^ m-aU 

j<s— al (j_o J^jvlj^ ^ 'I ,^" al ^.cL-Li^a < ,' 1°> ^-Lj_j1 

rj— La-jg .«3_|_j|j_!l .-.I al a -^Vl ,j_o J j La _>j_c: 

aL«JI J^li- <til»«jSL-u}Lc.» ( _ T 3 S.iSj^o'^I S-t^-^J^LJI 
JL< n ml cjLlU-c £> ,r,~ jJ> 1984 <J\ ^L-JI 

-I La c »l (JjJljj (j '■» " j jj La "' 'j J ■*- ^^3 i-dj" i"i_tj 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

JlJJuuI j^>*2 ty^s* '"' (J-* (J-^-^ k l£>^"' r* ' ' ^"" If) pjj Jl ((^jJl^JI ^^jS ^ )j U * 1 1 

/n 1 r j 7c-j^ iVitl JjlU'i ^^a Biologie Medicale S^.U tl Ll»-^J_j-lJI »l plr (j-a 
n_j-LS Ilj ^-j-Cj^l ( _ > l3lj_alj i3_jj_lj>JI »Li^jSJ|j i Ll>-^J^j^jSLJ I j (jjiLcv^l 
C-Jqj I J ijJLalaal (_palj^lj i4_<12j<JI Ase-i^ajlj i4_iiisLJI l _^s\j^a^\j ,2'.l .^.-.tlj 

a^lj^Jlj .SLaLJl Sjej^iJIj .(jjiilLJIj JLiL>U JLu^alll ^IjjjVIj .^.^.Utl 

H_Jjlj^ -j tiajj J-<uu iaIjj^Ij al lajtllj i -il ■ ^"* *^lj JLala'iMj (<__Jl5J1 3_».Ij^v) 
CjljjjcLa (_i jjjiiill -i^JU *Jsl^JI /^ ja^jJIj . (_LalSILa -i la ' a (JJ>3 ( _ T 3 jj>-VIj 
«Li£.Laj>J1 4_i_ujLa_i,1 ^j-* ^IJuJI (j^J mi + II ^jj-^JI ^^3 A-iaIaj| «Ll>-^j^_laJ I 3jj!lI| 

SiJlill 3±>.jJl! ^1 h^Lm^jJ,! ^ ^lLUI S^cj-^JI cjbLjc *LiJ! ^1 -<_.UIt 

. jLuLlI » LaJ3 f-Lcoj * 

e.\ uzi£. 2?| j 7t i n ill pjjj * 

(Jjj^' (jAlaJI 3_JUx.J i3^vlj^>JI ^^3 2 jj j i^aJ I jj^ 3 2 « iSiVl aI JlJt" i ulj * 

' . d2.ll 3_a.|j^v ^^ 
. ^jLLdj-cuJI JlxId 7-^1j_u jj^- t^ AJ e- d t a * 
(_, I r JljjJL«_j J-aLSLj-a plr L^JI (j-a fO-C.J-11 {_,!<* 3j-caL»J,l 3_>.|j^>JL3 * 

^Ir jj>.Ti_iJLv (j-o jl<4jju L^JLs i2 i-il"i-»J,l j»^l«JI cjVL^o !_^s ^^xJjJI Ajii'll 

(j-tb ioJlj* 4-jjl_$_a (j2 ijLjJLII » La 2 1 4JI <n"n ill J_t£. 7-lj^>JI i—x^LiLaJI 3jL$-a 
((jLjJljI » la 9» Ll<-ajLSr"< nl Ju9j t^jjL^JI i _ 7 3 (J-aJLJ (jl jLjJlJI » la 2 1 7c_uJ (_ 7 ^J1 

iaLc 2jLo ^^i^f jlLo SLpJI SJLLIj iCicatrisatio aISiWI ^^lc Sj^L^laU 
iSjj i nSU a Uajtl I i'l i ikii (_jjJI -iljJJ (j-o JJJ-^ 2-J^cjJ Q^>-lj^>JI alS (j^->- 
. Sjj i ii^ a 4xj*j^>- (Ji-lj Tell 3jLo (_g^>o jl .2i-jUHl I 4 L*-o2l (Jj^sjj jl 
j-^Lc^lj ,5-^-^aJI j j,, i <t l j->LlJ JjVl f L5JLI (^ jjUil c^oiel^l 
. LdJi^j£.j (jj/j^illj 4_uLL5j_tuJlj «LLoj_uLaj^JI Cjul^jJVu «Uiaj^J,l (Jj-oLflil 
tS j o mi JljL?e_j_) (jjj^-Jj La )) Al_Li_*JI 7-1^_j*- ( JL>iX1 IJl_A i _ 7 _3 ( j- J jj'— ^1 (J-*J 
d Jj 2j » J la " ■ ■■ > Lci3L>. Ijl o i n a p^IL>.1 La (j-U ^j-a pJ^Jjl ^j-ll « ^jjj-u^ILu 

j^_3 t t^>3 «f>J ^ I' "' j ^ Jl» (j-a «LuJm_a L_uL£j tOj i uS La 1!il Jtitjijl <LqJa£ 

ij-J-^-i jIj^ci Jlj-j /o i m->JI (^ (jjL«Ji,l aJJt x_Lbjjj iSacrum j^?c_«JI Jj-ajla 
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15JJUUJI pjUULjUJ A.LO-lJI UiliUlj ft-l^gJ^J-JI 6.l»,^JlQjl 

dJJl_L& JljJ Vj i L^J 2 _;»_;; LaJI rt in-»JI ^^3 JiiJ ^jj SJ^ipti! 2jt<iVLi 
S^Lo (-J5 J^^lj . 1^". nlj.3 ( _ T 1^. (jVI (j_ja»lj^>JI J-<J-»J (_?_>*"' t T* £ -^-° JrP-* J' 

3_LoLi. i". I k 7-lj^>JI L^_ajLitljjl lit L^Jla hjjUJLI (jj» j_£I «dJLuj-u>LiJI » 
((LdjLj^'i/l)) 3^.jju^o ^1 Cxaj ^^lll dJJj Sj^sLi-j hjJlJ! (Ji-b inerte l_n m'i 

^.a 3_2_<_cb jjJl»- (_ya (Jj-ajj jls (±ujoJI 3^>-lj^>JI <Sc (jLa dlti *_oj 
(^JJ !jjl»c jJa (jr^lj^JI (j? i5? (2tU*U ^ Lk*JI Jl-in.,.1) -.^1 1982 *U 

i^^Liuil (^ (^J-l! tiil>- (j-a ic^llo a! LaJU f, i t\«tl Js j jll CjuLgoI «L>JIjla 

(J_cal_flJ,l i -l I i a " jf njLiaj i n II i _* j i Ml (jjJkQj (jJJJI (jjiLJI £yi /, i a seJ V 
C^jl£j .plj jJI jl (j^ ' "^ lt^ 3-i^>JI 5-jJ i^aAl I CjLjL^jJVI 3^=jjJ 2_<_u^j_u ("s-^JjJ 
CjIj_j^>JI ( _ 3 _3 ji ' S.J llj i/j * fl^lil jjJagll V J j~^ 3j-«3 oJui (J I J i~i < nVl 4-J t~ 
Jl JljjjjiI (^SLol liil i (j-oj hjJlJI JjjX. 2_J| /a^S JL^" (_?$ aJlSjJIj CjIjL^AIj 
(_Jjj>.| ^La-ii ^jJ! l jLL>j_cuJI jljCLol tjj.5 4Jjxt3ell l jLL>j_cuJLi <_iu^aJ,l Ajaidl 
jl ijoJ^I 2J|j| ^yJI i_£-i>J (p j I i ii i_aj^ i>> ii ^kr pjj) <jl L*^ .(j^' ij- 
(J I J i" i nl (jj (<sj J LaAl I Jti^. £y aiajLj I ^j-u iiJlSJL>-VI «_Lo ^1 jl i«LajjiJEj 
Loj^jtA ji i Lfcjjio i_lLuaII i-iJ^pJ (_g jJI ^H^II OJ- 5 (J^ :::t i ^ ' ■ ' J (*Iajul 

a I la-C (_3 *j_3j : I i J j 'I Jj . \j->- A ' "~j a ^LlLwiJI 7"i^J ^ j ' " » (Jjt^tJ Lx-« 
JL^.1 i nj Luii. ^LoLc pjljj-ll ."t\»tl ^3 jj| JJ-jJJ .(^jJ^i-VI lJIh nV (jl-C.J-p-1.1 
(jj-»-lj^>JI I j gjl •»■_' (_yJ-Jt 2 ij« .^.tl j^SJj i—il-LaJil j-;tc. •" i tLaJu 'CLuIG (_,i^. 
, il j'tVI J 2 il ,^11 «_lL^3'i/l 7-^Ll^3^ 0>aJ i^aJI j»l t^»^ aI JlJ-"i I nLi (J-^-*-^ I '^> 

. i'Ij'ii n^LJIj jVjAll Cj^Lcaj ^L»j£.V 5) La i a a sL>-lj^>JI (—Sxi i u 

a i i ii it L 2^t>.Lj i~, i int I j JS 1 Cj^I^>JI LjUccb (1& jl i ( _ >i oLi^5jJI L^Sj_4J f_^ji\ 
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' _i j j La II 3jL$_o (j-Aj (j-A fJsljJI (^ SiSLifuilj tSjj i iiSUI (j\j>Jjji,l A UajJ 

J^KII jla^jJL 5-i^3 UJI^al jlUlk.ll^.. Jj i r.\2. ...;\\,^-.^. ^Ij^JI 

(_gl i ( _ T ^JI roiajJI ^\jJx!llm\ uLl>-I q^jJu Jl3 -ijlj^ '"'' J^g <-LJLufc ij'3^ ^"3 

i«CLc.m jLL<j_l,l /T j i n ilu I a i ojj (_g JJI i 3 jj i^aJtjLj ^ La j"j a JJ^jJ L« cJ^- 
.qJ^SjII tjjj ij-^^ <*' ' ">^^-l CjljLiio (_y^- 4J^ji»-2j 
4_j| (JLij (_gjJI i-^J-ll •" la » II J-"-" 2-3j_j<_o (JLjco f_j£ <t>-lj^>JI Cjj^tJj 
^1 p i n-»Jl *-3JJ i<Luuj^S 4 i -a- i"i jl (j-Gjjj 4JjlI (Jj-^je-o (J-°L^- (_j^- tS^^r? 
, J ,^.Al I *J3j_^_> i U j -w i j i(_»J| -■ la » 1 1 (j-° Jii" 3JljJl>- tLxalac u^L>- J^LlJl 
2 1 1 ii illj jLjJ-ll » taJ3 (^^c. i— I L^j uVI (jjj jLjcjVLj L$-j3 d-LflTi^l 3j£s Llxjl^ dUj 
(jjJs 3j_lj^ LL>lj_Jul » Uaj .jj U* jja S^vlj^sJI <nlr (jSLI 2 .j U . 1 1 a I fc. . 1 1 
.(JJlJ! f^ (_£>i-i r I i^ac a jLlC- * kaS Jl J fu nl CjVLjco 
(j-ulj-iSJI Jl>.| (_,i^. «(jjjil jJI» (j-o <i-»^j (jj i n ilj (jJjJI (JjjLlII j^i L«-3 

j7" Jl I jj >L3la p. i ■ aj jjuIj ^jj-o! ^ o^ lS-^' (JjLJI !>lKJ! dlU^ 

i U-AJI ^_ 3 _^-1j-JV > J Q C «(_2-S_LJ.3 J J liMfl)) J-^ (J~* < ^ > "'^>^" ^ ^-^i/-**' L -*T^ > " 

aLJSj . I j " a> I j 3> ^j ii i nl «_^ljj i(jjjSljJI «_JSj pjUje-oj i2_jj_ojJ| «Lj£.j2lj 
(j_a 2 JlJ c-u-S-Ll CjLolxj-3 <_*-Oj3j. iSjLciiA "-j-i^J^ x-j£jla « ( _ 7 Sjj^» jjjS jJI 
i ( _ T Ji T LiLaJI ' . ilSJI aLLij (_pe-o (_ptll 3^^ *h5* J -' 3 *>#?■ I f-^33 " " ' " a j" Lt-^' l "^ 

(j_a j i ii j a I i_j_iL>JI (j_c 4-usl <"n nVI JjLvj Jj i(j^j|jjiJI (j_o «ljl».i j-±£-$ 

(j_o La_jj_o jl i(jjl_«Ji,l jl tLj-g.1 ii^ill jljj,l J a »"i i nj (jl^ iSj-o J^ ct^J 
(j_a ^_)^^a (j_a c- j '" a a a La-LaJ la n .l?ll ^^ I »<^>tt ^1 1 1 a 1 1 3JL>. ^a £jUjVI 
■ dJ j" iii^LJI ,j_o SjJ^j iS^Lv ^LujI L4! 2 ?!-»■ (_,!£. ?J uaj V (_£i-!l uA^aJI 
.2ibJi^>JI 2^.|jj>J| ^3 CjLlUjlII 3-^1 ( j-o ( _ ? -A< il?ll (j-o »lj->-l Jl J j"n nl 2_ilor j 
Aj-iaj l£JJI (2 ^j 11-^ cl Li^aJI c_JL3JI) JLutl^l ^jj Laijlj^vl (jSUj V L«^ 
tj-La- 1 iiSjau "-iji3i3 '^^-y^ lS'^^j^' ajJI «lJI j '^j a hj-GjjJIj i_A2JI (_)-«-*j 

I jl j-fls CjLlLwiJI j>J-& f^ Joj^eHI jjajj I (jl VI . (j^jlj Mill ^1 4j 1 " . < jj /<u 
jL^>. i_kajlj 1 JjJl>- aL«-^3 i_xjSjj Jjlj AjjLjijLaJI «QiLilij ^1 1 . ilSJI jLc La 
,A laxLa >oc 4 ajj Laj *Glj> <'-- /_a 1 .''',' OJl ^' a c-oSJI ' '~'.'lj '1^ I Ll^jI • . A2i\ 
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(5JJ&U-II pjuuLaiJ A.Lo-JI UiiiUlj ft-i^gJ^jjJI 6-uj^lqJI 



tjiJj mhII (jj-flJI (JjL-uJ (j-a ^jjvi ^Lojl 4l_n uj (jJln-dl jij| 7-\j^}\ Lai 



(j-a cJ^S (—ill ,j-o ^io! (Ju^aju j»J-2j i_gjJI /yS I 'j gSJl 4_uJjJI '•(_ T J*J «LlL«-*JI 
. ALLajju ' 'j i iaj (jl (_jJI «U^>o 2 a I ua-i cLu^qjj " . lLSJI ^1 (_ilj^gxll jLuJI 
j nif 3Ji>Lj (j-a j!£l SjSj^o^I 3Jl=c11,I oLjV^JI ^ (jl I '<olr La lilj 

L_0J^?tjjl i _ T 3 Ll^jILa i4^.^_*_u -* la ' a J '^*- J " ^Ll>- I (j^Jl^_) 21 i dJijL) (^-aJj_a L_flJi 

C-u-SJI (_yJ! d-LjLjj.^S ' " ' I i a _■ ' (Jj-u^3 «Laj^J 31.} I (jx. 3jLt£. J-Aj i(_£jJu^aJI 
(Jj_i£L!l CjIji-i iSij i nil Jl>-I (_y3j ^^-usLU aL*JI (_y3 "-j^J^S dJsj j_Laj , dUj .'r.T.t 



3j_a iy j i "-^ fljig " ^ La c j )) «QjLiJl ( _ > iaj^a ^jl^IaJI 3jj^>- (_jJI (Jio dllLufc 
^ La '< a » l^ia^v (j-a (Jjljl (j-a O^ <_V^i>^' o' J-4^ 0' '— *-P " t -' <<L<Li3J-tl (_y2 
(_, ii uiii nil «Vj-i (j-a sL^jJlJI *J>-<-u Jj}- 1 '-^J-ilJ i/a-AjJjLj^s iji-l-} ((icjjJI 
(j_a VjtJ 4_Cj i ii II (<s_La_La (_l!}Lj-ul Jl^vI jj . (__>iiJ^J, I Iji^J CjJL>- La cLiLiLx 
4_j I . ' -i lj O-iLia .^_>-L>JI t_iLjt^>jLj Jj uajjj la tCAdJI _L3 i<_dJilI ^ Laj •"■ '"' 
i3_cj_ 1j1 j (-S'jJI (Jjj-Ltl i aj , ^"j (2 UAj lj) ^$ (-, j i , nl (_ 7 l!l u-& 2u5uj gSJl 

1 S I t n Jl^ /cJJ t<Lc^ i n II jQ_Ia_La (j_a » jj_3JL) ^yzJjS\ jJl^o (^jS 3^_»l (J-^J-*-^ 

«4-LiC.jJI» i" ■'i 3aj Lufcj i/- a ugi aJLu oLlU i_*-uui Jl>-I (_jJI Sjj^I (j-a Luiajl 
i'l I mil 3_}Lc:V 3_aJ>L!l 3_J_a_«JI tlj^-V ^LtlsSLI 3-^j.iJI C^e-ul *j <j^j 
dllLufcj medecine du futur JjiTiinU i_Ja (j-a 3_L^c j^jfc l*1Jj . 4JlSLa ^1 -t^'l I 
drj * ,^. rt «Li£.LLx-iD CjLaLa-i-£3 /o^j^i^ (_^>-1j (_^b (j^laj*-) (jjj^*-l t—S Jil 5j -"-^ 

.(jjl^ljJI ^jLcoj (j-a 

it lIaU CjLaLa-cto » j ' ' ^*" (_>>-l (j-a t^^ 16 - 1 (J-^Lu «Ll>.^J^_laJ 1 Sj^lJI (jl 

4_LjJlJ i\ i i"il (jc LJc^e-U L^Ji j_ 7 J^-\ i L^Jbe-a (Jj-'i i u ( _ 7 jJI LdJllJ SjJia 3-ijjlj 
2 A II " II slj^v'i/lj c I . ^ c \l I I j I or L^jI^Ij 3 J r^j t-VgJI L^jjJlS (_y3 5-jjl i na 
i—Sjj-u (S-^jLs i4_uj/Lu/2l Cj^I'v <1i t, 1 (_L-v (_,i^. 3jJ-2JI QaSLla-i (j^^* - «L«JjlII (jSLIj 
(J^e-a i Mj~i ii^A—JI (j-a (^J-^Jl) (j-Lsjj' OSi> J -" J-^J A^? - ^ 'X" (jj ii"\ J V 
a^-LSUj .4 "i lijkj tl^l (j£. jji.'^l j^=JU Lajj^. ^^La'i/I (j^j'i/l) ( _ 7 Iajj'iM 
t«LiL-s3 ^1 *1^>- 2I (j_a «LLaS^Iol ^ysL>- /c-La_u£iJ Cj1!i ^1^>-t (j^j^_j i_ 3aj_u LciaJi 
(j-a I (jS I oj (jSj /<sJ CjIjJ^Sj L^-ajLa-" 1 n a Jtx-i «lj-»-l i—u£j3 ^1 QJ(J7""j' " (<U 
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. * t_L£ J I tl~V (^jS «t_U_U ^jjj '"-^J ^J M "V. JlJL« «Q^. 1 J j 

J_^_Uj/j_U)) JJji jjlj «<_fljj£ AL^JjJ)) JJjSjJI JlJ (_,i^. 

erAjL"' ct^J^ u%i 1983 JjVl (jjJLS j-a^i ^ 

/j c I ' la ' a I t tJ_2 4_J pjj *— ^-*" ^^ (J-* 0^" ' "Iij 

( _ T 3 ujljll Sjjill (j-o 4jLol£ Lolc J LUC 4 i iiq-v Jjlj 
jj i ii j'^j^-jJI LgJLLIa I (_yjJI (_J_HJI 3_^.lj^v JJL». 
iJr 2-\-ij^Llu] I o ^-Jj d >■ L«Jl_Lc ((Jjlj^j ^jLujajj^S)) 

Jljul^V 3_jUii Jjf 1967 JjVl o>>^ i> ^^ 
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1 ij; aLs 1981 j , 1969 ^^-aLc SJubjXI CjLVoJI (jJS fj-tJt IJ-A (j-a (j^-*^ 

i_ajui ijS^ («-! (j^l<JL>JI (_y3 (2)SL! «,yjjjS q^jJjJ)) jjjijJI «l<jLjjj (_ T jis (3i>^ 
^Jljuj V «lJL2jjI S^p-il Lx-iij i(<u!^ Js uu ^^ I <u ,^.VI (_JL2JI «LSj 4-lLojiJI 
v2jj^v jJsj iJjVI t_J_SJI (jLSLo ^j uu i c-i La 2^-ljj jl t-".'»l ^ aLj! 2 »■ a j 

i4jJIjJ_ii-iII 2j^- .^11 .-.I t-l , ,.tl 3_i3|j_a ji.| j^jjj ijjLla i_3j^ii (^ (jLLlUj.1! 

pjj ^l iU.^VI ( ,\„]\ j! jjt ii]j}KJ cjjj. (_,!!! 3_lUjJI ^ jjjl>JI (jSU 

4_jSLj^_o2l '"'I t-l , ,.11 ( j_ a (^^Li-JI (jjVI Jii-I Jjlj Lx-lJ" i ii a ( _ T JL_J Ojju^s ( _ T 3 
^j .- I ii * j ' " j" II J LjI ua-A (jl£ i_£JJI i_Llj^l£ ( _ > iaJ^J,l (jl£ ct-^*- ^ "Jl (j-« 

JLCj_o (J-J-3 (J-<J-«J! (2>c 4_tla (_a3jj j! (JjLflJu CjJL>- JuSj J_ ii.tU aj! A ,". 

2 a.t ,^tl .JjLa-" , nL 3^j^»JI 4_JI CiJ_j£:l iCjLc:Lo vli>ili 4-lUjl!I *Ij^>-I 

LSjLji qJzjjW SjLgoI ( _ t s 4_Lal£ LiulS 4_lLw(JI 3_>jji-ca (jLi I olr i3-iSui gSJl 

■" * .'J C ■' l$^ ***<* 3Je-iiaXI aJJbj .p i n-»JI /^ AjJI jt^Jjj n . lL2JI ^^ajjjso 
I i j i a Jl^v I jJ I (Jj-Ia (JOjjjJ I j-^- c-ilSj u J . a!uj I^Ia L^. Lajj I )«-1jJ J^J 
i _ T 2_u (j-Cj^jj^ I j^-i£- tJiJ«-« tji ct^ 1 '^^9 ^j lu^aJI ^aji^JI ^jl^-uu ^jl^j-a 
3JjLjtA (Jjl tlrVJ •"-IiLjL^jJVI t _yl\ 4j^JJ,I jajjlj^>JI J^i-jJ LvLliaj L>-jiia 

(jiLts iSjjjjtll! «Gl j 7-lj^-JI j^ 1981 aL*J! (j-a jj^i j g .' (_ySj i<lI jjJij>J! 
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■"■ ft a 1 1 jjfilsjoJI mQAfljoJIo — i — eljb m l II ■ ■ I a I I 

4JLS_o ^j u<\ < , ft <t! pjj /<u iaLj! 3j>Lj SjJ, ^,£.1 '.U.^VI t_ti2JLi <_y*±jX\ 
\ i ii t^a (_5-3j .4_lLu>JI (j-o pjj i hi J-*j aLc t—iL^llLi ^QjLi^sl i , 1 1 1 ii -i cjLo 4_cSL! 

(_j-3 L*LIi ^1 dijjiui JlS <JJ-& VjS ^ £ I ' La ■ a I < .ft -_■ -i i*al] (j^Lo-*j (jLaj^S 
1 O I^Jl^vI ((S^-i-aLjLjJ «L_u_J1j Cj_»i» ^ >ajj flXul ^?e-«lj^_) CjUlLv (j_a 3Jl>-1j 
ajJij (_g JJI ««LuJj.}» (jjiJii^Xlj i,_)jijjLi (^^ «4_lLuIjjIS» !jij i im^j^-JI «L<-uLjjj 
«(jjjl_uj^a (JjJU U . * 'OJ ' ".J^JL?-"' <: ^-<- u '-j>J ' ^ ^ luj <.^j i n ^-aJl t JLall p^o t^aj * 

J_l<uj9 Jx.U,! t^^z. <ix^j^s i^J-II t_till! 3_>j^Li 1983 aLc jjs-T ^ aLs mJJ-11 

I la j j , >. 1 I ^I^JI 3>JlJ-"ii iiJ V (_£ j-ll (oJL*J! (_y3 JLl>-^JI <ljlj (jjjLuJJ-a pj^-Zka 

( _ T i /—Is* I J i_dj^e_a /. 1 r JljiIUj (Jj i^^cLlLsj-oVI i . ilaJI I ajaLa-u dJb^dJ 
<_<Jj}L£LI f Jjj-J.1 i_J-iI! Lol i^^j-jLi. <LuL>j^£ 4^1ia j Lua-c-l J i aj " I . J-SJI 
(J^a LiLulSLLO^jJIj «L-uJii$Jlj Cc^clI I (j-ujJ (_£ JJI ((dJLsjLv)) < J i ■ taj (j-o _J^-9 
5_«-il iii II (^ (jL£ LoJlI^. 7-j|j^>JI ' -igja-flj] 3JT j^LiI mJJJIj t_JaJI SjjjIjJ 

. ^ w'lit" 

Cjj^jvI (_jjJI 4_lL«jl!I /JJLIJ (_y^ <— i-^J^ (jJ ^^ I Ila laVI i . LiaJI J .lSj ■ ■■* (jl 

S(jrJ i | jufcj 3_lUjJI cdAa ^J ^j^. «ul dil j t L£Llo-&1 (j-a r«-c->ll u^- <-£JjM£J 

'" .'J * La '' Lr^- J '"*" ~ o' Lt^S JJ^" 1 " 1 i " CjLjiIjjJIj CjLajal ^La i*JajILa 
^_3 3j_a (j^ t 1 1 ii (j a I SjJ ;_gj mi j II ' . lL2JI (jij 4_caL>- S^LXI A *y LaJ «LcaL>JI 

jLjc_jI i_^>-j"i i aJ La IjL&j .4lal£ 3Ll>- ( _ t 3 CjIjJ.1 CjIjLlLoj i4 i i nil ( _ T 3 3j_o 
^Ijiitlij/La 'j^ ■ "<* j "I j &J «Qj^Lg3J ' . J-SJI 4-ojLiLo (jji^Lij S^jLio Cjli S^La 
.CjIj^ Cj^Ij /y£ I ila Lazl ' . ilaJI j-*^. (JLLs 1 Q^'Cjl i nil (jlSLo ((^Lb^-uJ^ijJI » 
,3^1^13 (jl t-^tJ LxJl (jr&J V 3j>L-3 ^i^l 3jLa jl£bl (jl 3-uliII SJSLiilj 
Vfj <tfJ_«^>oj j»jdl j-iitJ ^jJI i^J>J VI t-^xj (^1 ^jJI ^a SjjJLsJI S^UI 
Li_A sGJLj 4 K i"i aj 9, ' i n-fl3j I gol^ ^pjj Jl AjJI L^JjUseJ Ct-'J' ^'J*T J-5L2 
*L(ji -•/ U ■ i ^jijej ^2i I J i "■-" 3j_ujJL> LojI J (j\ijej 2 /yj^jJaJI i_A2JI (jl (_yji 
4iS i"ia t-jIzj juuJCtl\ I JuiJ .(^jiaijJI J I (JS^I J I (_, Mil, I *L(j| <icj_cuJJ iajJuI 

LuUlj (jLiLJIj ^pLaj mil ^L>oVI ^ ^^cLu-aJI i.l?ll (j;^£JLys ^^L. mJj^-I 
dJj^J.1 2 Knia (^ »l i^n'mil jui^l SJSLillj .3jL=dl,l v^jLjVjJIj LuJ^sj 

a^jjjj^IaJI (jjm_a (j_a cUj i n iS 9~jj ^\ lj-*-u (jjIL>.LJI (J_lcjj i4^LlaJl j J < a c j 
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I*|LuULjLII j ■ IfljQ Q I , iJOJ a i 1 1| 

(jl jl .3 t\ aI_.1I 2nK"tl ^1 3_aL^VLi IJLA 2alUH jju^i^ ^,,,-sJI Ji-b 

«u 2jii«J| anK'icJLLj jVjj i— kit {jjj Mif (jl^ijJj>liL!pjj ^JJI <.1M1 (jjjj 

. jVjJ L_aJI (j^ i n q-v «LLa3 *_a 
L^JLa 1 5_ LtT L.tIa j| cLc I lla-ial <_ijlSJI 3-C.ljj cjL? I < j a : JjJLlI ^jL-a^j 
Vj (jO»tj^>JI JlJ (_y3 J-p.'i/l 7-^1 I nil ij 2 JJ L$-cSLI iSjjkLl SjLjIj oLlUx. J*C liu 

pjjJI '"«! j 1 1 c > 2 '"' (jJj i(_g_^». VI (JjLj/jJI < CM'~ Lajja V! 4_l1I q^WIj 

(_^ ' . lLSJI Q^slj^a] uLaj^s (j-a I Jl>- I La-l 1 n-l Uj->- VI (Jl^>- il (j 1 n-vl ( _ T 3 ojufc 
t_ljLjcjJI 4-JI ^Sj^jj-u ( _ t jJ^j>o 1 -Aa -ij^ca SjLJx-I '"■ ilj ' 'IMs eljl^f jj] .joJIjlII 

I^jI ' . oSJI ^>-lj^v (jjSLjj i^CLtlal (3^*- cv^iA' cdj^iS ijj^Lj l*U jijj 1 4 1 1 2 U 

l_c£_4_a 7c_j_C£aj (jj * j' 1 '^>""J t «Ulj_li-£2J J it I n ~*J\ 4_u_uJL9 (j-U JJ^pjl (j_a ^ ' ^^ 

jJa 4_j| |^t 1L £ju>Jll .<t\l j-, ,„M t ajbLSJI 3_LoKJI «3_*luJ|,> Cjjbvj <_,!* VI 

OySLuM (JjSjj *4_iJ3j 4_La 4-uajJ cjj^"- 1 l£*-^' ) ^^ I Ua tdoVI t J_2J1 jj^'-^ j laj * ) 

. 1 i < uLLq 

^j^-^I (j-A L$_iI (Jj_5_3_j Jl^vI V . ij "1 1 n a cjj_U /. I c c-uAJll 2Sjjla 

ijy£ I tla t^ol t il3 tjjLtuJ (jl Jl>-1 » .ilaj 1 ■■ ' V La jl ji?a 1 4_u_ul_u_u ^-Aj t«Lu_uLu_u 

iSLpJI t_j£ (jLtujVI (3>- S-ajti. ^3 dj^r! o' (j-° (ftitll f-ix-i *(_j-"< ^L3 SI jLt 
(JLjjiJ (jl JL>-f » jU" , ,.j V La jljjsxj tL-uLu-u Liiajl ( _ T J*J iCjjJll j_Ll>-Lj (^J 

(jjLaj ^ i_aWI Jl2J v^jIjVjjJI v^jljLjia < aK3 ^,111 ^-jjj^JI ^juij : LL& 

t_ij_L2j jjj 3Llj>JI (jj gje-j i •■ j V (j_jjj| (j^j I j d ' i — «VJjk (j2 Lxjj SliLt, 

5 j^ I ;U ,^l 

(_Jjj>.| 5^a r j iVitl ^JJ Cjj fl-fl iCjj_1,I (_,i^. ii_J_2JI C-i-lJLj 3j_al_«_a (jl 
: liLH 'JW^' '- iufc L?^ Lc>^3 ^ ■ ■■ a j r; La-J ^jJI Jljm II (j-SLIj 'Jl^- V 
a j J d ^ p^ (<*>j_a «L_i-iDL>.J 'Ly 1 f* ' 2gj| 1 Jl_A I ^ >o ^ * I >1 LAJ (j_a l_al 

2_i2>Li-'^lj 5 j A ■ ■■ t A tl LI '^ 2Jlj .-!.>% cV| 3 clIjiJ J a ~ "N aj dJ>II 

.cLujjLSJIj 
2_LjJaJI v2jVL>J.I (^ ,3^-^Llilj j-^-tJI aJl^III I JJt Jla (jl dLi V 
t_ij I i nl (_j-3 I i-^a-j I a 1 1 j) A aj (_jjJLij/I (_y3 «L2jaC CjIj_l«3 CjJlxj (jl (jij-y 
L^-a-AI SjjLjLLa LI ''^°> (JjLflJu 7-jIgj, aJlSjJI ljui jila (jl . ^jj^jXu LujLi^. 

: MlLa (Jjl i n"ill 
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d lQ£ l 1 1 j Llfl lmJI W Q flfl j B I I Q — i — cllfa Ifl l II ■ 1 1 ft I I 

L£ Li£ ((jl ■>■ .'tn ( ^a wtt £^c i_A2J| l-oJSjjj LoJLi^. CjjJ.1 JliJLaj Jji * 

(jl AjJ-i-o ' «LflJU3j >!^i (2>c 7tJll lJlSjjj LojU^. CjJljcj «LJI a! 5 Lulj ) 21a i 

ijjjiLlJI (2^lj i_3jjlJI » j mi j I JSL& . JL^aj'i/l (_ya 3l_pJI i_ijil£ 3"~*~ cj121I 

L^jjj ii_j_LaJLj (j^ I < " mi U (j^_j (j_o_)JI (j-o ^IjjLj L>Oj JLui i_2jjJI (j^uLij 
(jjiLiJZI JJi^J i4_l»^3U,I ^Lojal sLiLsl ^Lfcil [^ i_jjl2JI (jl ilaa. ^1 i flj-i^al 
i(j iiAHll » U^ilj ,^\.'A\ j^c i ,lq lJlSjj I jLa iSLpJI (_,i^. 3-o^Lc jjju-ajl ( _ T 3 
(j <>> a L«-i3 J- ^' ij^} (»J 5ial i ii n I j£L<fc SLa^JI ^Lla'^l (jiju (jl • . &£. ^La 
(Jj SLpJI CjLo^iCi (j-o 4_JI l^jjij L*J^ i/<s-&Jl»-j tLiLj^l (_,i^. urSj ij^j ij- 

3l_3jJI (j^Lcl (j-^-j fa-La njj_iLaJI JL>-jj iji^' J^j ("<?.' ftjba (_yi^. fa-&j^l 

|(_)AjJl1| (j£. L-A2JI lJlSjjj (_y^>- i«LujjL2JIj gLulajl «L^v^JI (j-o i_LJI Jul VjjJLo 

(_^fl La ^ Lail dJJi ;jL£ jJi3 i4_jJ! I^jjii L«-l3 aAj ji£. AjJUl ^Vj^Ij 

a Jl2j f-oj • J^-V J-i^- £yj C2-"j5 (J-°->^ til! J (_5-3 «Lxj jjjj 4-uLaJ I <13jj<1,I *-<-uJ 

LJLc. cjjij>o 3JL>- (_,-Aj ((|_jj-«-»JI «L«^ 2l» 3JL>. (_oj^5j (3^-°' ..' i isjjii! 

(_i LuaJL I j ii inn (j-° i^lJi J^i*^ CjJLso JL3j ./a o i n'tl jl (JjjIjJI CjuL-a! «Lj=_uj 
n m-a. i -Sj-K-J V JiJSj i3Llj>JI (j-I!j (_^CjJI (_yJI -5j-«-J Jl3 (Jjjjj-k-II » I ac. V b 
. 4-uJaJl 5 Jul I mlj pjj rj^jjjj >;UxVI '.'."" ' . ' ' «~*-j 0"^i>*^ a J.~~ "*^ 5JL>J! 
(j-Ci i_j-jL»J! (jl i_3j^j>_aj i4_ajL^J,l 4-uiaJI 5_ull i nXI lIxj^jj dJJj (j-o (S-Alj 
(<uJ-aJ! j j lalX I JJ itfjjuca ( _ T 3 SLpJI (jj/LflJl .iji^pj Vj isUia (J^jej V ( _ 7 HjJ! 
(2yi S> mi U Jij" i im^ CjJlJ>o J^ SLjvLIo tj$J iCLuua tyaic iSJI ljui (Jiuo iSLSji! 

^^■'11 (jc ' . lL2JI i ^aj" ( jSLj (<sJ !il '.(jjVI (Jlj i nil jiilj Deep coma (J^uwiJ! 

(j^-4-i ' tUJJ ^D-^i 3_a^M_«J1 fjjt Li^ SLaj 3^^LCi jJu-^JI (j^ (j ai-LlI p UaJL) |j 
TjjjjLSJIj i _, La 1 1 jjiu «L^>-J (j-o l^j-o 4JLi ^Lvujl (_yi^. (oSL>JI til! jo JL>Jlj 

3JuJl>- (JjLaiJJ Sj^>-I (jLvujVI ^Sjljl IJO- iCl^^SLxJ 4 Liillj lO^lj 3j_pJI 

a\ JiidLul 3'-^ aJ f ' "~^J iCji m i iiq- : »J1 » I La a ( _ T 3 (^j-ujlI! *L^dVI CjVLv r-^L«J 
3JL>- ( _ T i (_>iiJ^_o j_p x_a ^JljJ-" i nl CjjLgo i±*jj*j 4ibJL>JI Cjl^£jjjjl! llIJj 
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( _ 3 -3 a, i *"■ II «La_Ljj (Jjijuo (JS, i"i J (JjLx^jJIj Sj^v^l dJJj Cjj^Lajj ' 'V J 
SLpJI «Lo ■»■ '^»j a i_Jl2JI aL3-o AJ-2j La I J La j I .^.a-^l ■Vu'VI 3^.|jj CjLiLiC 
(j\j- i nSjal jLc Jtaji^ i(j-GjjJI (J-«-*J (^J-2J La Lj-Loj ip 1 n-»JI ^lj^-1 ^jLi-u ^1 
(S-Ci *} 3 . <-^-l-i^-»J (J_l ii— IJ 1 n -!e-a 1 La * 1 '-■ Jti^. (jjj^-i j^J^i J ' "**'' i_pVl-i 

^j^ Ltaaelul (j_« ^^Lc 4^-jJ t 1 i LajJ CjjLuo iiu_pe_) Cj JLSjljj 1^ i uJ L4S 3Ljj>Jl 

^^ll! (j^LiSiil fjJs aj£jX\ 4jLl«JI CjI JL»-j iJIij^jj Li£ 1(JjJlJu1II SjLj-OJ /— iJaJI 
. JiJ J^e-o j-jlL J^al ^1 SLpJI f_j\c JiLisJIj SLpJI jLoJl f_j\r (Jjwij 

(jl ^-coLjlXI t cLaJI *_<_u^j (jLS I jl :^_a> 4 1 1 1 nj 4 JjJl>- (j-« (J J^J»J1 ju LlAj 

aliJt, (J43 itGj^-vjj 4jjL-uj a! JlJt'ii 11L1 JJL«jj JU^v (^ SLpJI (J7 i^. iJa^l sej 
CjWI (j-° SLpJI (jjjLoJl JaLiCJI ^^3 ( _ > iaJjJ,l j 0" 1 n_l (_j^-a (_yJ!j JlSLpJI ( _ 3 -<fc 
LLoj Sj^v^l oJl^J I m»"i 1 11 a (J-«-»JI ( _ T 3 (^jiaJ^J,! i_J^ j tj'i 1 nl lilj iCj LLp Lt, I J 
S LLj_a 0j 1 u£ I (JJ--X-1 Lj" 1^ * W*?-"- 1 i^&J-i^A J-^ LcS _}J Jl»_« J^£- 
aJJt (_ T i^. Lj-mjJ-Ll C^jL>-l cLajLU! 4jLl«JI 3j^>-l ^1 i«JLLsJI (j 1 n-v (j-oj 
4-.u_-y.tJl CjWI oJl^J 1 /Jf"" uJ (jL-uJ^I /n 1 ii-v (jl Lu-U: ■»• Jaj| Ji__9 nJuVjl 1 u-Lll 
3-J-aJ La (jL-u-iV (jLS (JL3 ij-i- 1 _--ll (jL__±-l (j-a j 1 a Sj jl (J^IaJ ' LLl*-o LlSj 

(2>C SLpJI 9-LlLoI (_gl '(j Lll^c SJLtej I fl I qjj LdJ^ (JjjjJ! (2>c lJlSjjj p 1 n->Jl 
^ ua 3 (jl (_j-Lc i3Llj>J! (O-CJ »j^l' I j tl ,Vil f^Ljj nJJLill -I i^ac 1 ^jLi-u 

l±X;L>- Cjl m~( 1 nil » I La a (_t^>- ' ^ J I " a (<UJ (oJ CjjJll ^j^^-' '"■"' jl SL9^JI (_flJ^J(3 
sL^-lj^v <_3j|jj<Jll sLJeJjU ( _ T 3 S^a (Jj'il (jLcujVI i_3^C jl 1 LjUojLj- dt-iisj 
aj^ajul tj^-i (jl '"' i-^j" -"-'J tSjulj L?t_pe_Ltf3 I $* rt '"■ li^ iSa-g I ''-^<- VI «Lc1jj 
3_jjL>- (Jlj-J La 3_j_5_ojJI SjjjJI (jj^ O' '(_j-*i*JI j_ioJilIu jl 1 Ll>- pjijj-il 
AjJI jLj-J pLLa-2 Jl jjjl ell j 1 1 q^j-xH /«i 1 n-»JI r-l i^ac I (jl L*ili 3i^.j '<Jl£ 

.^_>. ^jl i n >j p i n"%. ^b 4^.ljjjJ *-lx_J_« J L^a£ Tt-U-OJ Vj ' I J Ic 

*LoJj «LLcljj jlj_ll j ■>■ » tl j_3jJLj jj| j .>» c «Lcljj u^Si QajSJj (Jjl-3 
^yJI j^Lpj il i(_£J-LI Jijju (jjlSLtJl i±uJlj>JI I Jl^Ij i«U3 3jjL>- JI_>J La 3l_pJI 
^LjJLo j_caL»J,l c^LaJl ■" j 1 aJ (jl 7-U*_iiI Jaj-iiuJI I JLA t_il<j"n nl JutJ (jjfc jJI 
(jl 1 11 )VI jLul ^^^.JiJ ^Lj^-al (JL-ojl » La Sj 4jIj i/oJjtJI (<ujLi Sjjj^o c?-^- 
j_ljL«J,I ^- 1 11J (jl (jSjy JL»- (_£l (_yJlj SJ^jia I jji (_Lj^ t,j^>jX\ (j^lj-J (j-° 
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■"■ ft a 1 1 jjfilsjoJI mQAfljoJIo — i — eljb m l II ■ ■ I a I I 

StLLSilt «LlLiL3 4_lo ^^iSI J^l (waie-iSi 3Ll>- iUiJ2 4jI < >■ «~ I (j_o 
^ se-iae LaJI -I i ia c » I (_jdc J J i-aaell <±<5j>JI jl .M i n-v^l (_>^4J 3J|_<ji^ <jl 

t^yz-l^JtSl (JLse_« ^_b 4_JjL>J1 Cj^e_Jlj t4JjJLjJ ^j^'' Ll^. (j_« d i^. <•>" , ,. 
ajjj «Luj|^jSLII 3j^>-l_i jl ^2>SI JlLII (j-o «Lj£.Lu-o r ' ' '•"* i .' ** J *^ y a ' I r ' ''•"* *\ 
Sjjijai dULLdi •» • • aj 2 Ju3 i Jlaj LftJ^J ijJLaiaJI jl JljSJI jl i . lL2JI uuuojJ 
JIiLi i'i , mL 3jal'i_dl jl 4-jJL'JI - I i^ac »l J4J3J JLlu ' a-p <iU"n La_U£. dUjd 

i_jI^>JI Jljj >La dili x_oj . I jl_»'\«3^l->,..tl» ^IU;tt ci^Tn.uj L^iL^JJjIjj 
(_gijJ!j (jj_iLSJIj (j-jjJLs i7-j_iiuJI (j-o Jj3-° lt^I rr^ 5 ^ L^a-aLc. ojl! (_jdc 

■ ^j '^>Q Sjjjj-uo I gg£ ^ i n-»J 1 <j*->- I j J la >■ i _ 3 _L?e_L« rji ^> J CjjJ, 1 



n_2^L>JI p i n-»- (_y3 J i^aaJI -S^JtJ (j-o (_j-ll (J-^JLlII "l^-J (jr^- *— ^J-*- 1 ' ' ' "Ij 

(j_u_jjj «?c_U Cj^_«» (jl ^^l i tlaJl <J_a-o^j Jul3 t5^_pt_a 4-LxiaJij «L$_lL>. x_l*3JJ 

i _ 3 _fl_LO>J1 jLlslXI j_0> ' j ) l^JI (j_« .J "***| p I La 3 > I 2ij (^pajJJl ^j£, t tlaJI lJlS^j 

^yJI jj£. ^ J^sl ^ta ikJLI cjLo ^ylo 4JI l»Ua cjjj jjia .cjjII JJLil (JjSjJ! 

jJj 'j 1 l^JI CjL»_l>. i _ T b JJ^jj jj-oAllI ) o" ( nlj ' ^j ga j ' ) i Anj\ ^-^-1 tj'j i3Ljj>Jl 

(_>a-J ' II (_,-3 j o" i ii j (jl (jSLx-i ' ■ olill (jl itiaLflJI JjJjJu i " i pi iL*JLI!i (j^a j5£~\ 
^j i3x.Lu ' Luaj ^1 Jj-aj a^ 3jua iTcll ijiij_a jju automaticite 4_ul i 3-jJL> 
ijtJil i2jj_a ,j^. ' a ut£! II (_, Ir Jl£.Lj JlSj . dili (jji Jjlat (jJj SIjIs o'tP"^ 

a.uLj^SLlI cjLlU*]! jj5 e^j^la EEG, ^1 «(^j>^UI jil ^Luj» jl^v jKil 

(_yJI i^^Jj i d a I" *- 1 1 cQLa "■«! jjLjiJ 4-oLlS ^LjejILi 7cJ,I ^^ )«_2j (_ T J-J1 4jjjj>JI 
i(jjj|jj| ■»■ U , „ ^ I c ( j_o I j U I agj I (j-SL«j ojuij 4_uuj^i CjI it i"i (3^A_La_>1 

^_3 4x.Lj, ( jj^ Mir j LjujI plVin it (jjJ J-«-«JI (_y3 Ij^u-ijia 7tJ,l (jl^ Uj 
CjJSj (_gl (j^ /yJ^gSJl cUaLiiJ Jj-r i n" Jg i nil (j-<t3 (jLjiJ^I J-*^. (Jl>^ iA^jJI 

Jlj_j La i4_j^vl_i-3 ^jJLiILjj i7cJ,La ulaLvuJ ijJLLai (jl^ liLa ijLp jl JjJ (j^ 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

. aLi (jl ixalal L ^£> SLa^JI (j^-^-S O^*^ 'lij-^^' c^Jl£ (jjj iSLpJI JijJS ^Ir 
Jl^-I 7c_o v2jj_a J_Lc il ---1 .^ cV| 3_c|jj 4_Liaj_a ,_^. ^1 dJJi (_£.ll JL3j 
La Sj^ojJI SjjjJI Lx-Lu i4_> pjjUll .iljJil j Jajtll (Jl Lajj i "I (^^--"a-! '^''J 

3l_3j (j^Lcl (Jj£ i3ji ulZLlI Sj^j^jjJt J}j_LaJu ? c -^' dj-o (j-a JiQjl Sjj^jIo 

/j I c l_<-uL<-ui J_«-ijtJj G^-ll Cjj_o CjIjI_jJL>-I) /<u-uL> 4-»jji*-a (_2j_*3 (CjjJ,! 
-" . ^ j 1 1 < «3_lJ«J,I i_jI ui£, a|» I frSI 'i ^^3 *i£Ljtj3 (_jjJI 4jJ 1 n->JI 1 tuUajJI 
4_j_iiaJ I 4jj/jLxJ,I J-i^ (^1 ^jj-laajSLII (J^i-J *Lv JL3j ' . ilaJlj q ..**~tlj 
Si a 1 n U 2 ajj LaJI a I JlJt" i iiL^3 CjjJ.1 ^^J"- 1S1J JL»-o (_y3 I JjJLa. Ijl ualjl 

jjj-o (_7^ (Jj "»~-t| (3^>-«-i «Cat sean ^3j-laajSL!Li (_gj^>JJ ^-»u , ,.ll -*■ mJU» 

pt-Ia-m (__>iiJ^jLLi dJJiij i7c_l,l (j-o 4 iil"-ie-a CjLcLLail jjLx-oj y'jj Sj^- (j-° 
L$_il J}_9-3 J-^-5rH-°->^ W (> a - se ^l '*-2i>i s J ^j"j uaJl J}_^3 CjL>-j-«U (jjjijJI 
4-ujla 3jjj-3 /ylaju L4JL3 i7tJ,l /^ 'Lj-i*- ij-^- Vj )^ , J" > '"■"' (_j^ J-cLi-uJJ 3Jj-o 

.(juiJI I gSlaieJ V CjjJ.1 7t pit 

((CjJ-1,1 ^_) — J SB '"■"'" (_^ QjJl^v Ajjfr'li 11" 3jJL»-a (_JjJ>-l 4^j^is LiltLuij 

Lajt^j ( JjjjJI /y3 jji" ) j*L«JI AjJI jLjJ (_3 Sj^lo dJLjj^s (j-2a> (_,i^. Jlajjij 
^^3 liJLLii (j-o (Jilijj L4JL3 11 . lL2JI ^1 AjJI ( _ t 3 SJjji^tA Alys*\\ ^jbfc J LaJ 

iJ7 -2 4jLi-LaaJI (>Jl_A X_ a_H3 (j-^-3-lJ il ti^Jl «0^>- (J-*-2-l t/n I n "^Jl (j^_)1^_tu ^_lL_u 

t 4_j_Lj_j_uJ I c< a mi^Lj SjJuLLa J^<3 JoLSIlILj p i n ~hj\ 9. 1 < ^ c I ^j-* (j^-*-* J '^^ 
*_<jij)) j<s_<j/Li «L2j^_LaJI ojLji i_3j_«jj iT-jjio^j 4j^ojJI 4_i£.j2l j J Iqj <-^;t>- 

Sjj^jJI Sj^.j'^I 3JU. SjjIjjJ >L-ol a aj-" . n"t ((angiography 4jj^jJI 3_tcj^?1 

4-J.CJ2! (ji L*JJi «7c_l,l Cj^a» 4-<-u!jjJ I ^AuJaj (jSLxj 4JI JljU 1 La J Jac ^^ 
(jj 3jyUI 2 » ■ 1 a 1 1 (jLa ^LULjj i^LoJ I gjjj (J-uaJ (j-! C^j-o j '^^ (_^ 3_jj_ajJ| 
^ collapsed 2 jj La I a 3_j^_ajJ| 2_j^.j'^| jOjj JL>JI j>jbfc ^^Sj 1 Lg,JI Jj-a3 

.dyji ntl <d * MI^/1 3jJ_UO 

^j jl La ' > jjjJlII gl 1 1 nitu 4_coL>-j (_$j_A^>- jjs\ Cj^Ji,! ^j ^^ se ■"■" 'ryj^syA (j] 
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d lQ£ l 1 1 j Llfl lmJI W Q flfl j B I I Q — i — cllfa Ifl l II ■ 1 1 ft I I 

i^^Lfu^IIj_u1 JojJiaj*- (_£! ^^jJI 1 <j 1 cu ^x 1^_kajj tCjji.1 v j^^'^" '"'" pJ-^J-* JJ-^ 
. pj-cbj-tl <J^>- SjLlII 4_uj_iLiI1j i4jj_uLl1 ul L^nil LiJjLtJ i _ T 3 ■ La ■ scj * LuLs 

^jjj J .lSj i •■! I ^^3 4j-oL>- (JH3 CjLiI uac aLiS (JL<il>-! (_j-l| JJ '"'J (_pajL±II 

^_aLl£Dj_« i ^J-* ^> (J- 1 ^' i»1jj I nil J^J i nil iJT ^-jj>J 4 Q j] i nil s I '^»<~ xl JUj^J 

t_ij_La (j_a 4_<JI (J^vLLxj La 4-Ljt-uiaJ I jjLuai.1 ja^J j-SjJ (_yl>- j' t\~ >VI ^^3 
( _ 3 -3 aj-LjJJ «Lj_LLsjJ1 4_LX-ijlS^I (j La ' ■"■ I J (_y3 CjIjLij . (j^-j£. j Lt^J i-SljSIj 
SjjAJI Cjlj^j=_Lo AJ-J-II I Aj T ""' (jr^\ 3-j£.Lxi»-VI 4-mlj i nil LI JaS 3_<-ulj.} 

Cj^LWil /n i ii~»- (j-° L° 4jT jJljjj . 3_aLc SLpJI ajJ^. (_j-3 aJl2hJIj 4_L>-^J^-Li!l 

(_fj_<-u «GL<-uLSjuIj -I i a c » 1 3-cljj pj-ilo^o (j-o jJL>JIj i_2_jJ»JIj ijjiLHjJIj 
jj i n j ^j^-jJI (Jj-2j n_gj ill j II p i n -r II SJjJlJI r I '^"~ »l «_u^3 _9 ::;c - , *L>ijVI 
(J-iia JJi£. i^jj-u ^ 'I ■ V.al ^^cLu-o i_Aa r"LIJl (juj "-"th 1 ^"i f^ M KJ-^J^i^" 

Jl J j"n ill CjLlLj^. -" • • a3 JJ3 1984 aL*JI I jui (j-a l*JLJ <AJl Oj^c. J-SjjJj 
(jj I o -re-j (j-JjJI (jjiLiJI ji&\ La iSj-iLc «L*jLi CjUla-C n I i a c » 1 J sLa- i ni^l 
( _, K l lj i 3_c J)jj3-X 1 > o ii i I I 3j_^v| (j j o I -! ejj i^j^JbS ^^3 (jj^ljJI ^jLia 
1 3-j.c Li-caJ I CjLjjJIj i3_JVI ■ ~ »Nl . ^ A aj ,2^,<- I '..^.tl (jut j miIIj ,2^<- I '..^.ll 
. 5_Ull i ii ttj SJjjtjJt ^ I i^rVI ( j_ a j_uSJI Lkj_LCJ i(juJI j^vLitAJ 

» Ja-J j-a-i (jl iJ^J *_>~^' JJ (j-° d ^ " "" " cr^'j -0 ? - ^ 1 ^ tiJJ i J^ 

5j g^>»l I— Lai i n"%. t ^^^b pj^ -1 LV t_uu_uj (_^3 *"^' l_3^j_u t(jt 1 1 nil (j_a c— it ^j -"-^ 

t(j ■■ Ojuj] a t(jjaj III a tAjJI Jojula t lSI^JJ (jjj j t n^i 1 4_t>- (CJ?ej>- (_^ (jjjL_tt>.l 

i(^^Lc ^-;tc ^(_^-^ tiJLLA (jj^-i L«jLJt£. SjLiul /ylajCu 5j_l»_cid (jL_ujl 5\^>» la 
dJLLj (j_a ^j^ J se ■"■"!' jc^x_ci3 ^j^_u_a^S ^S^_a SjLfuVI i>Ju^ ^J ■ SHj ■■ I (-_3^_*_uJ 
Ltiaji LLo (j^» -II (J-*jej i_2jjj/J , J ,^", , ,.1 1 ( ,V-> I gale ^Suj_uj/ (_yl!l 3^'j-^' 
LixaLa Sj-JLi^aJ I .Jjjiii! ^ «ua (a^*->- (_j-3 I La ui I aj i(ju^LJI (jj« LSj^J Lcaj^ 
1 1 La iii i 1 1 j-lxJlu j » LtaJI (_yi oLlLo (O^*-^ lS- 5 _W^'J ^j'-^HJ lSJ-"^' JjjW>Ji-1 

.(<sJ| (_gi JHflJ (jl L*iJjj » jU" I II tj 
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«ulj Ljj-iil La Jpaj'Lp! 5_.^l ;U,^VI ,1 .^Vl 

£yj& fj la *" > La (_p (jLS_« t Jjr" ( n-J^jLmJI J LtaAJI ^_ T 3 
Ajv^Lt^l ' . i » i <aj L-t-Lajt-l <_i I uaj »1 ^jLuijVl c 1 . -^ c I 
aulII (jlj tjj ) Soju (j-CL>-LJI (jl (_j^>- i LoLo Ji LLt3 
La Ijl Lull Lla-uo l LiLo Jjl^L) JJ-Cu-ju^ 2000 

3-l^.jJ^lJI SjjiJI J^ * a ^ (jr^ (»J-2jJI pLajiJl j a", ill 
(j-o (^j^-uSLU i_al < i nl di!j (^ [ jj'C_i i nj -3-g.jl i n"U 

Ujij 4-tc I tla loI 3JjJ-J r' '^"~ I J ■'-* J iCjjJ.1 (jj'j-J 
sLjjLiibjJI Sj^j-'ii! J}.}| Ct-^*" q** <^< *l AjJI (j-o 

. H I ' "' LU> 






« I oj gjaSa^)) ^, -^ uu i ■■ rt *L>-ji jL_u ^juLjJI ^-^ 
«Lj-3 JL^-I^J LoJlJ-C (Jr jSalX\ aI_«JI (_yi ^jS^la (^ 
r ■ ajJI (>>-l (j-« /T^bejj ilji>. *j taa» 3JLaj qJ^jj^ 

i(jSL«j La pj_uLi z.1 Ji 3_lUx. ^1 SLpJI JljJs ^Ir 
3JSLill (^SL! i^L^o ^jVl SIa^U jjlu ^JJI j-aVl 
■^ jli. i (o) (_,_& i_L>-j-II I j-& »j 3-Lu-^a (jl (Jjj^JI 
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7-lj^>JI «IjlJj_& u -r IS» j^ISjJI (^SL^jj («J tixjjtj njuLJI ( _ T a lj^>- Sj-iL-iJI 

(jl^ Li3 i(_jjvjj| iLajV «LoJL) pj-p-o -iL^l (j-° cV^iA' ''- ,u * L7^ *-^J "'_> L?'-*-" 

I". ii ij ^^jLuijSL!! J^LsJ.1 I JJt y-lj p^jj-ul Jl^laj ">J^=J r«-l lS^' aJlII (j-C 
L^-La (Jj^J (jlS i«Glj (JjJS^JI (_5-3j ij_>iaJ^J,! cLa- i nil «L>-LL>o (_£ j-!l (j\j- i nSjal 
CjLuiSLj ' ^*^ ''^ La^ » * t aa * Jl>- 1 (_^iaJjJu ^ i n-v (jS-J 'LJL^^H^' y *.i ' '" ' Lr -1 ^ j" - ^ 

i-.ss—" 1 982 aLc (jLiLJI fjJs Cxaj (_7jJl (<sJL«JI (^ S jj^ill 3_lUjlII j-#jj 

(j_o CjJLs. (Jji (jr-Aj i(jl i ii 1f\ ^ i 'I *>• (j^ ^^C Ltiaj^s I aj pjj illljlof (_j-!jl 
«jLl»JI «Mij>i joiaJI I JjQ aJu£j 'Li^Lc^I 5jia3-j tt_-aaj| J^JjLj (_j-3 «Lcjj 

i4als j<sJL«JI sL*-il (j-« oj-^V 3 1 j i *"' (j^ d-*^ lt-*-" 'jjjiJJI LJ jL>- I Jl 

i<l>-lj^>JI " . Jail , - Llo-lLI 1 i Lo-^J^lJI : I oji ii 2 <jjuj\jtl\ l ££\j\\ (_p (_yJI (jj-OJ-u 

Hjl i n'tVl J i ii-v ojjjjjjj jl ga> jl j ua£ (jl^Lo J^><JJ :4-L)-lJI 3j^>.VI * 
. 4J3t^aj_aCjL>-L>o £ji22a. JlSj , \j ^ ^i 1 1 j ,>.«tl L^j^Jj (jli ( _ T lII <_ojLLi_JI (_g^JHl 
< in -»»tl «IJ-^-l J-«-£ i ta j ■* * " ^j-I! L£ J J-i er-*-" aj g-wV1 jl JJL^jJI * 
JLvl C^LS-i Jl3 ^Lo^j-iJI Sjjill (jla diljjj .SJjJLHI jl AlLutll ^Lmj^l 

jL*_jI j^=-i pLsjLJVI I Jlj* /<u j^Sj t(jl i n'tVI j i ii-v jLj^. » taS jLiiuiil aLoI 

(jl Jjlj dj^sli-j i(_g^j^uJI ' . JaJI J SjjJ^I ^ La i ulj ' t _ J 'v j > n^lSJI r-^L«JJ JjJlJ 

(—flSLLb^JI (_," uij pl^j'i/l (J£(j-a CjVL) 5_JL«JI CjLaJii>JI j>JL& J I J j" i nV Jjj i n 
• ^j ljIuu] a Jl>-1^j1 (j^-aJI x_Lla_a (J^ije-) «Lpt_t-£ij1 

^j j^i (2>-j^ ' 'I * II (j^-flJI (J-* ^ j ^ '"' Cjlj i I nil (jJS (jj lull ^jl\ (J3 "' ' "J 

(_2.II S^Lc J^j ct^-" j> 1 3 W J^ ct^j-" ^j^N j" '"^1 xJjjJI 3jI!l<ij ^yji 3 jjt-i 
^Ij^vl ^ ■ •■ a a (__Jjjj (_g JJI Manitoring 4_iLS_>JI jl j -«■ :J!lo (j^_..-^l ,^",-^VI 
3j^5_sxJ,I (j^ Vja 5 j j ^ 3-ajL) 4iaLv SjLgoI JL>- (__r3 (- a utL tiXL ^^ajLi Jl uajl 
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1 Jl>- > j* try \\ ^seS /c_tuj>J1 ^^JS 5^_tuLt_a pj3~* Cj2|j t^Llu ^-t-« gL^JLLa (JjjLlS 

^IjJLj i_j! i^a-ll a.} (j^ f«i_51 ^ J*C ui\ (ItlIj i aJal <j-«Ll9 CT^i^iJ <«^JI c^ Pj3^ 

c-iSLm 4_l9 3j^>-j^ 2Jj i ii iS (_5-!><J cLJaaieJua 4 1 1 n ill eJJt CjjLS IjLa . jj,j^ i aJI 

cjLlsIjJ.1) ^^.jjCjVTj ijjJT J£Liiuj S^UI ajut (j-ap i n->JI ^^" > i ; u "^ 4jjiS1!I 
' .' jt"" ""' 3j£.Lu-3 Jijj iSjL^dJ,! cjLjV^JIj (jLiLJI rj& c^cLJo ( _ 7 i!l (3_ul JJI 
d j£ I ''-" "~^ >Jy S-cLLca ^1 ««LlJLu (jL>-» (J-i^sjj Lcuj^a (_,ji^ if-LojJI j_alj2 
jjjl^. ^-I] ^-^-jL>J1 I ^3£> ■"■ » rJi ^> j ( w J ' ^ c * A>-*) OJ^J _ ' " '' ^-^i-* tj-* 

HJi i n iVl JLj ' " 1 1 a i a I j a Ji ■« i aj (_y4^ 4-uLl<L>JI JljJI '"" i Laj j^c (~iV i ni 
Les (JjJLlIIj i Lglab-J 2_uLjJI JljJI CjLx-caj {j£. die i n't ^^lll CjLo-LajJ! (_yl»- 

3_4jL2JI lLsI 2 ill jl jt miILi jaJI a jjt JJJ3-* (_>l3jj(-o fjJs a^jJI J-*J verrues 

Cj^ejJIj 4jc Lall ^^JlsjJI Jl^jlXI ( _ t 3 3^^>-j^ (jr^- 2 . . J^ JljJId Lai 

(±^ljv ((jj-iul jjjj) jj-i^lSj^jJI i_aljjfoLi (Montpellier)3_bjLo ^ 3-uJaJI 
5j^ I tlajLol c-ljj jl jj jl jJLoj dL^o (jLi I olr njJLufc JljJI ojufc C^.^ii.1 
J Lajdl S^^jv (2>C- jJjjJ ct-^' l ^-' l£' '(j'- tu - 1 ^' I C ' "> "^Lla (Jl <i"u ill /j i aj Sj 
JlJ ^1_3 . Cj I )JLa-u-u ii g< » i^a J jjjiia j_lLco ijjjjt^ Jj< i""il 4j£ l£ 4^ us ^^fli j 
( JAJ i4_S_flsj_a (2>JjL-4-i cJ-^J tflJ in v (Jl m"n ill (_yl^. (_>iaJ_>Jl! i_jJjJlJ (j-a jjil 
ji Sjj^^-jJI jl 3jlj^>JLS jihi iiLval (j-° yl t — *^ * M-i- C^J-li^a (_ 7 jJI 3jU,l 
^1 j-LojJI ,j^: Sj^L-aJI 2 xSI S l"tl jjslj'i/l jijijllj .SjU-jJ! jl 2 ;.M '^H 

(_yC LHaixa I ji^c-J JoJI '*' | it"'j i L^JlJJjJ S^Lcl (jJjjjj if-LojJI J-aljl 4_j£^i_pJ 
i^j^L^oji j^SLlI, I (jJ! (j nji iiLv^ll (JL-ujI (^JJJ ^Luj^pSLII i -ll Lag 1 4_ji C^cjj 

.clLLSIILijjsVI 1j^a<-,M"t i ju!I 4JjLu3 (jl,^^^ L^ji: «_iLuaVl ("mil !ila 

4_ujj-o j^lj2 i /Jf'i' n" Jlj* (<s-fli Jlj^ '^j^ I "3 .--VI (_gjij2l (JL^o ( _ T 3 4j^sL>-j 
La » ' ^*" ^jt Of] ii>^Lc_i ^ji t L_uLS i la Sj u ^ji L^J (J^-a-i tjLS . I ^ j >■ I La ^£l j ' LaJ 
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3-yJ-a u^ ^^LaUJI (0^1 lSjL° ok- J 'lSj ^1 lSj^- ok-) J J ' "/" UL^ f J^J 

d ^^ ^ ' Q *V ' "0 (*I*^9I C aJ c-Ij L^-al J^>"k nl (jS-a_i /aJ*-nJlj r*L>^j1 lLs^_l>- (j-* 

.Sjjjl>- «uS^>. cjLul£Lal Lilllaj (_ T i!lj oj_9-" _^~-^ Sjlil ojla jj-o 



(jXi^aAll jJjJI J j li ~i 1 SJbLs <LicLlIaj^al 4j£jJ^JalaJ CjulaX. aoj-11 ^j-^-i 
( _ t Hjv 4_l!I (Jj-3jjJI j<u La ^1 i 31 i*aj iS^Lc 4_iiL<jL>JI 4_pjJI 4-1 j»J-23 (_g JJI 
(j La «J (JjSjIj i nil "oLa ,j-a aIjusIj i<tjjjij<-a ->l Lag (j^o (JL>JU Ijufc ( _ T 3 (jVI 
OJ- **J 1 4^5^^3*11 aIJiJS^U LaLaj «L$jLSla L^Jjjso (jLcujVI Jil>- (j-o 3j-i*ui"-> 
0^-*-J' C -"*"-**^ 0>* O"^ *-au ^LiL) 4_i£. LLLaj-tS 1 _Slj_a ^j.* d C J ' L^ ti ^^u^-aj-J 3jJ^_a 
2000 aLc JjJS/oij jf j-lalljj ..USa 3_JSL<i Jljj V<>jlII jL loir i4gjt.ulaJI 
Sx.jj_^-a CjI Jj^jSLILi 3Jjj^5^a I Jl>- flj-Lia.a l^-LaL*sLi «Uc I 'U.^VI (juiJI JJJ_)3 
. jLuajVI ^H2LlS;lL>JI (jh-»JI 4_mJj L gjJI «Gli JJjJLi A^ZJcLu^tJ j-LajJI ^ 

4_l12j 3jjJ 4-}g I "U.--VI jjLu-ual p-jj ' " 1 L 1 1 <* J (j u~\ n£js>-\ <l£>- (j-oj 
^^jJjla (J-aL>- jt-i^oJ ^tH*" Ly^*' lilnJl pjj ".(j^Cjj (_ji^. jijJj ' "^"i ^-^ (*J 
^Ir j-jLa iaLsjlII ^jlr j£jj^> i3il!l (Ji-lj diill 03^3 ^^3 «(jLLuJ!» SjLa (j-a 
3jj| pJ_^J "-^tH"*" iJ-^ j - u '^' liliJI (_y3 jojJ «LulJI «LlLjjlIIj .^Luj/I «Uuiaj *lj!L>-! 

/c_tuj>J1 ^)ii3j jJ-aiJLJ a JLlQ t aj Cajm La Cj L j - L a- t J 1 i>Ju^ (3^^ «^xSl jl Lu_u jJ-a^eJ 
^ 1 n-v I 1 J '^' a J„' (j^SLill (^JJ-A (ji (jl-p !il i«U£ 2-C.jjjJ.I r I ua£,VI J? jljjiil 
f. I jJa I ti^a-J JL»- 2 K Mill ojui Cjjjj Ji^j 'J-Jji o It* "^'j- <— i^Lj (jLtujVI 
2j Ltl2*tll jj 1 n-»JI ^Ij I oji n V ^LLjj/21 (^^Ij^a JjJl>- /T^Lc £^c (jLu-u^l 
(- I c dJLaJI (_J3 S_^SLjj_II i-d-j-aljj 1 nil SjLa (^>a » ' 1 aJ ja^JI /^ x_cisjj (_ylll 
(l/tjvjj,! (j_aJj£LII» 3jLa IjJl>.j (j-CcvLJI (2>SLI ijjjjiJI Ja &l iJl ^^.Lu^iaJI (_^jijJ! 
tjl i 1 ii^ll jl (jj/lj—c^^l (j-SJ ijJjiIlII 4 La-AI -II ^IjJ,! l*11j (J^e-a (J^o (jl ( 3^- a - ! 
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2_*-ijl J£ (jji 3 2 i i n i j i la fl l~ ilLill /_i 5x.jijjJ.lj S^UI ojui (j-a 2 c j 1 1 a 1 1 

S(jLcujVI p i nv (_y3 LiK SJjJlJI Sj^val j>juk p^a JlJj (Jji jjfc JIJjjJI (j^Jj 

SjLa L#j| (j -1 ^*- (_y^ ^^F^J J-*-yj '-i 5E i (0 lrf>JI (J2 /yAjj Lj dJJi (_^Lc mI?^' 

Lg-j-j-uaj (jjSLAcuJI (j^ 2 <~ j '. ■ ^> 1 1 2^ 1 ;U ,^VI JljJLs i I j^'a 3Lp- ^? Sj^aL*. 

M$J i ii i tl ^ i n ~»J1 ^ji (j^>- ^_^-^ j J ml AZu-u <J£ Lfcj_j_L*J I tJ*_) I jd i^ljJLA JM 

. (J_La_*jJ (jl (jj-i 2 w <•> 1 jj-a 4_u_u (j-oLjJ ji ^ * j i n jjl^Io (J-ojljJ I al ' '■ ^_«j_a_a 
(j^_LSljj_a'^l (_JjJ I o j i ii V j-pLa-a (j_a j*C mm ^ c I '.t-.^VI ^jj| jjLfl I j£j 

2^j".^l I 3 jUI o jui (j^ <JliLu»£ lr (j-LjiJLiLJI (j-a CjLIo J "^^ 1 979 aLc jiisi 
Jim v ij-^ <=LaL> V" i nU Ijja- o i ii j j<sJ (j-ljSLjj-a'ifl (j^-I i«Q3-ijoj|jjLiJI>> (j-a 
^j c I »U.^«Vt *jj| Cjlji (jiiti C^jl£ Ii! (J^o LjJ_j La Lu'i/ n_Jjji.| CiIj'm ii 
. Jlx*_JI (_JjJll u^- (jUaj^uJu 2jLca 2l jjaj. 4 m ma (jLcuJ VI p i n> ^^^ ^, *.'"" " 

sL^x^l/aJLc^Ji-jJ >2^l ;U,^VI ^Lax'iM 2^K lJjj^ju (j^s Ls}LLiJl 

J o mi j /. c I * La i a I j laac j-llCi3 i4_lL>-I jJI ^LjijVI J i n-v (_ojLLi^! 2JJJLJI 
J I (jg iii ->o (j-ajj r-jLiJ! (j-a 4_J J ii-ila ji t J in -»J1 ^^-S fjL)j-° (J^^ <J^ 
3' La ' /_Ji (_L>-JlJJ . La I inn! JUin (_,l'^~>l j .>.»! jj&l jl d djLaj (Jl J "u a I 
tj-jlj mil J>^J (j-^-P Cr 1 *-" 3-IiJLjJ! oljjVl liljj 5_icl;Ui^Vt .-I LacVl 
Sjljj'ill pjj ".(JlLa tl^i«jjUtl LgJjJ i ii a j»Lal LoSLc (_p3jJll I d-2j tix;L>- sLls-jJ^lJI 

/j i ■■ a *" II jl j >JI (_L>-Ij I—J-2JI (2y< La j ^^JLa-j ,,-<! ^1 q ,^llj 2 j^ I ",U ,^VI 
p iii -v (_L>-lj 2_j_j_lj>JI (J-alj < 1 1 A j < j j U 3jJJ (j- ^ Ct-^' l ^-^ J' 'Ly^OJ^' 
2jj_!I j^L^a (_yjkj .Co2 jLc. (j_a 1 _^a-iig-j llj i(jLa- i nSjal JL-ajp hjLjijVI 
^^ Lj^ sGLjLoJ jL«jIjjjIj J iii-fcil Mgjjj LaJI *UI J I i ajj j! ,2^1 ;U,^VI 

fl .^/-V| 31 La Lll I ju» ^ Ji-aj lj^p-b .3-icl;Ui^VI 2_JSLII ^ JUJI 

1 a ^j " J (j^-^- '"'I La^SillLj ^^jLjijVI Jljji^JI JiJJJJ cr^-i^ Ct^' **-** -^ >l 

(_jJI c-U-flJI CjLLa_iiu_La (JL»- J-Aj ijJjJI I JL^J Al_LflJI (jx. Mg J ' a » 1 1 jL$j>J! 

t3jj-SJLa 4_l>-jL>. «Luuj_^S Cji Ise mi ^jj-Ld ^ ^^ 1 uajul i JJlJI ^- J i n 1 1 la 1 ■• a 

2-ajLJ-"n nil 2_uLj=j>JI 1 " ' I La 1S1 ' 1 1 dil J1S5 11 .l?ll J t~ I LaJJ (jjfcj /-lg ) Laj 1 uJ 
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'"'JJ *""' ^ '■*! L5-J-"j <=L t!-'! Ljj-"^ JlS L& (_£ jJ! • w " 1 * ta ■^ Vl L-LJdll 

3l_3j 3JL>- q^lLo «_ij (j-o ^»^l L&Jl>-j Lcuj^a ( _ T a JlSJuxu «Qcljjj «G£.Lu^3 
. L^j^a ^3 4jjjjj SLaj 3JL>- Q^jla ■ ^ <^ » jIjlc ( _ t s (_JJL)I u^lj^a] < < j < nj 

^jJjMj.lSLtt J 2 c (j-C SjL^ j-A i ,_, c I ' ta i a I pLaJ pjj 3_ulSLoLi j»j^>JI ^Ir 
aJJt (JlLa <1>-Ijj f-lj-i^l (_p (j-« C-t£.u^aJ lj-tu t(_gj uioJI f-LajJI (jl£La i j » i a a 
(j^ (jl i n tl pLaj pjj S^SLa (^yt-u^al laoo-al *Vjji dojlj ' a£ ! jJ . <LlU-»JI 

jJ <_JjliLll pjj '"'I -J T~ L^JjuI (_t^I' «LjtxbJI JjLJ I <1JM| 2 *J^>-\ (jLtujI J I ii-v 

/j I c j»Lc (_iJi Jl-»_i L$_i a I J 2 1 1 (JLiIL>-Li Q^ljLalLa » I U 1 1 J .^^-l^LU jJL»JI 

LdJj U_l^ V 1984-1980 aLc <jjj C^^jSl c_ijUj cr^ *^P* J^IHS <J^I 
.- 1 S 'J (j_o (j^L<u J ^' a i^j^jitA CjLJl^-p. (ji^. (Robert White) LaJl^j ^^lll 

(jjjijJI (jl (U -»-^la i^ylca'i/l «L-uijj ihri'i-rej 3j!h J 1 n-v ^^3 J^-T 0"'J Pjj^ 
(jjjljj .JjJs (j-ulj (J'' *.'*i'"l ^jtor lSJ^? *— 'tP"^ 'Cj-S^ 3 J *^ '" ' .' tr**^ £jj>^' 
tLsljia? (jSLl pjj 1 11I ajX SLpJI Ji-lS ^Ir (jl^pJI I JJt «Lajj ,j-a (^SL-jj 'j^i-T 

(jLSLs (jjjIjJI La? .(j^j Mitt pUtill J-i^sj jj^ ' . ' .' ' ".' <UjLjua LixJl^ Sjuj'i/t 

dlj^so (JjO j JajJI I Jui S^Lc L^j j»j-2j (_yjJt CjLjJUjJI JS Jlj^-cj (_ji^. Ij-iLS 
S-LcjeTmi-a j^lC. Sjlor L4JSL! ij 1 n-»Jl (jx. ( _ 7: tJcv| p Lajj (^J Mitt pUe-JI Jj^3^J 

' w ^ ' JiS Lai] (_yi^. l4_lLjJlJI Ojlji (j| ^1 J J Mljj Hjl^pJI (_yi^. LtAZUl 

(j-a JlJ^JII /- LaJLS-J L*Ltj (jl Vl i(jl 1 11 tVI (- I c j^.'t^*~'tt 4 tj-a-"i 1 n«i_i iTi Mijt 

j Laqjj 2000 aL«JI Jj-Lx J-iS 4Jt (JJJ3.LJI j-^>u 4Jf J^2JI (jjL-aSj 
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aL^JLI cjI Jj (»>2ll ? ml V ^ylll (j^^'j i l?_P "^ lt-^' tjrj-*J) (j^- l)^ ^^ 
tjl 1 11 t^U 4_j^ j^jjj ajj (_j3l-J (J4^ d J*J^ (j'-^'J U5t!-*-" W f\>23 (_^-!l 

Loj-J ^1 inlVI » '. .^.j , ,. JjiJ SdlU.l I jLjji^JI s Liia£.l (J^e-a (J^o jLlC- * ^" a 
jj-« (JJajLJ s-j-^- t_£l <J_>Jl_lj ^-11 t J-A J t3^" j < n <J-Aj S^Iol jl \jlC I Ik l^qI to '^"" 
(. 2 _■ j 1 " (J-<kJ liLoj l4-jjl j 1 n ijjjje-a (j-° 2 J a La « " <J«t-a (_J Ji_o Lt£ aj 1 n> 

^jj ^_L*Jl ^ji ^-A 3jl>-1j g< 1 n ^Lul jj laj (J^Lv ^j-* ^CLuLtujI ^j-* ^jLtoij>LI 
'"'■ fl-ia J SjL^ill (_y3 -» j 1 aj 1 a Lxjj (_ 7 ^-II CjjJJ «lSLlo (_ji£. <— <-UrJl (j-« o^-* 4 -^ 

^yalitJoi r bjjj Jju genetic Engineering SjIj^JI <L-u j-ufc (jLa dlli J£ *_oj 

:tj 1 mm ■" j"_; 1 "I 1 u3» (j-o JJ^-* ** - ." ^ SIjIj (j-^L»-ij 'l_£_9^' < — J Hii c r 1 ->^ 1 J"^ 

1 ^^ I L^aJQ A j"^ I "I I na» JvO JlJ^J 4-1-1 1 , -^ i" CjljjLl ^gl i'mT 3 t4_J_L(lj1 A^jLi-ti^W 

i_l I m'lSlj £Lj_ll£Lal JilxJ ij^' (j-° ' ''".'' ' 3^*J '"''"' (J*"l (j"° (J~i 'SLpJI 
. LJL>- LJjLlLo ( _ t 3 ("i 1 int CjULSijIj iCjVLvj i«L»-j^lj iCjIjJi^ 
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<^"5SI £>J! g^Ut J »» w>il JA 

3jLlj>JI aj LajJI ojui (44a JLiSLl^V l_Ll ju V 

: (ji>°' Cr*! ^-*^ o^J-*-^' (1)-° L^-o^-ij 

jjlcl jl iBio techniques-<LuLp.VI oLp-^Jj-c^illj 
^l^j-u tiLuLuij*. Sjjj <JIlxj £jufc CjLa^mi «L>JL«_a {j\ 
SjaxaJI (_ 7 1^- La^jjLj <1$j>J_jI i«LuJ2JI L^jejLu "=1-4^1 
^Lta-^J^jjJI Ll»-^JjJSJ<JI C^ili JuSj . SI jtU 4-J-lZL-oJ,I 
«L>-j jj ijj mm II J ijj i "" ^1 4 j i nilu AJJ-ll L^Luufcl 
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j < ^ c p QJ > J ' " i-c_ij t j-^ J ? ' '' * ''J J->-l9-Jl (jj-S-JI (jl—i 'uj * ^ d * A j-3-?- 1 
Cj^LoLjj CjLj-uIj.} jL-La q\ i mal (j i n-v (jli 2JjjU (jjLJ- 3 (j-*^ « '-^^_5rh^' 

Sjuj i(jL>JI Jljjji 3ju ^ i "^' (jLcujV! j uc La ijtx^ljUllj jj^JLII (j\j 7-jl^pj 

ia^jJI 4 o i ii-v ^1 jjLtujVI S^Iiaj tj$J iCjul^-pJI (j-a 0>±C- (j-« (_j^j' LJ'^rH*" 
p i n's-U 2^-kj Cjj^j JuiJ» «^->-i <_2-i-*-« *"' 1 1 n"Sl Ju9 lIuJljkjI ^JjuI zyj^s <jj^5 
jL^je-S jl i(_gjl_«_i£ . ', , ^. s j| i3j|j^>J|j 2 a I ull 5t_L_La iiJjj«-a£ ojjIUj 

^ j ui 11 «j_ua l _ r ^ 4_JJljJ (jLcujVI Sj-k-i (JaAIu till j j2\ cjj^Luj (((^j^pSDI 

^ 1 -^ jll jL^jsJI j_Q^.lj 1 IjjJSj J-^-' j-a^l 2 Sjjio. (_,£ -> I » u 1 1 jj? JJ-JJ 
ouljJa 1 "I (j 1 ^' ct 3 <j '"^' "^ '-"' 7 r -i-'^- 1 -^ *-(jjIl>-LJ! (J3JL9 nj^aS LiJl JljI ( _ 7 a 

-, I . U 1 1 ^j| ( _ 3 JLc (Jj3 «Luj^jalUI Juilj-iSiJI !J$J " . ilaJI i5jj-u 4 ' ujlj '"'' se-i^a j! 
(jjiLij Lo£ . ( . uiJJI jf jaja-ill (_L«-ij I «i lr a S^LLs ^1 p 1 m-»JI (_L>-lj iJ^Jtij 
3_i2LiaJI jjLuaJ,! f-tjil o^-" 1 L^Jt-iSi CjIjj^JLi «l jjJI ^ 2_al_UJI 2.,^ 
2 _. I i c J » * j jsJLj L^jl (JJloJI ^^3 2 al Ull o jui jj^so 2jl ^ ( -^Ll njjji.'^l 
*l JjJI ^ in->Jl I4J J^^ej^ylll 2_lUjJ| ^ykj i(Metablisme c> iaj'^l) 1 ; 'N Sj • "VI 

(jl_l «Lj_cuJI 'l-^-jl S^Jj 7c_ii5^3 4_l_tu_UjJI 4_lL«J(JI Ojuij ./J_lijJ 2^LL> ^Jl 
jJo-J (j'J^-" J-»-l-5 J*^ "ill (j_a jljJLa 3l>^-L3 .SjS^iKjII 2J^lj ja^t>JI 

(jL£ lilj . ji^p. jjjj-o (_gi oj- 3 ct 3 <gI j jIjl2XI jj^^ d^ ^-y L* J-iL*j 2^LL 

(jljji.1 2 fljaj ^ p in-fcil dilji^ 1 Jj^J! (jl^ji-V L^jLc^j" , m 2_jjUtjJ| 2J3U 
S-^uLSLJ,! oLflj-aJI (]^c. i(jj>jLxil J»l 1 1 "n JiSj w-<\l ,^.llj jtj^JI i^ 2al Ull 

SjijjJIj jjiJLa ijJ'^H^*-^' 2JLi diox. (jjj^ ^-° '-^1 lSj "'.'^ (0 nf»JI SjljLjU j^ 

Jj aaj ^1 ojJJJ (J^Jtjj i4jI Sj ui^aj j*\ , „ ^\ p i n^Jl (_L>-! J J^tjj jo^tillj 
j a a b (JS u~i 1,1 (Alcool JjJiJI) JjjaSLII (jl_i : JjJiJI » iU'„ .,'> Ll&j i4_uil Loj 

^^ill (j 1 ^' (.j- 3 Lj^L>JI (j^j^La (j^ Laj_lc.j <-<\l ,^.ll Lj^ii. (^ jj^- 5 ^ jl 

(_Loj«j (_yl!! 4JiLiJI (j^iijj (_5-Lc (J-«-«J 2^ Miitl «LlL>JI ej-tb (j\ i LLa («-4ilj 
{_j£ '/• 23 (j-C JlJ_)-J V -Sj-ij-a-i Luj-Sj S^LiSLII /) ■■ aJbj i(_yJVI ijJjj>JL! L^j 

^yjfc dJLJKjII /<sJLc ^ 3J3jijjiJ.| Jj^LilLs i2_jSLl,KjJJ 2JVIj (jLuJVI «ihi> 
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pAgJIg ft.ft.tnjj I qu lJ JDl ^jjuuJI qjISJI 

t_gj mm II dli!l (jl Lo.(_p3^>JI al la^j JlJcjIIIj i i fljSJIj pjj JJI (Jj^uixJ «Luil 

lr (La crane ' LaaJLlI) 3_o-5=_o-^JI JXjjJj '5_j^3 3-o.LL 4jl3Ij VI (_>ujJ 
i _ T IL>. < : L*-i1j 4^9JlJ d iv^ fl .">V ,>.« Ilj . \ISj\| j^?e_a ^J ' >> d > m^j 2 -^ 1 1 J^ajul 
(jlj^a-i (Jj iljLJ (J LasAij V La^JSLl ly-LUXI (j I J j ■"■"' ^LujJIj iJiJuJI » jlaj i ■■" 
CjUtxiall i_Jj^i (j-a J-^-»^ Pompe 2A» ■>. < (JjW>J t_AaJlj t(j\j- i ii^j^/Ij AjJI 
17-^Li^sl j I f LLi2Jl ^Li ' . d2JI ' . 'j i >>_' tix-p- JjulI! ^Lhjso LtjjJslj i/sJUJ! fjJs 

-2500 (jyJ!^- -1 fc»" ; a pL2jLij 
. LoLc (j-CL^j A i n f> -». (j£, Jj^j V SLl>- S^p^ (J^L>- ojj> o^t!-^ 3000 
4_i^3L>-j ijlj o" i iiL_i ojjj^o -^'-i>i 3J 2u njLuijVI p i M-v 4 jj i~i" (jl Jj 

(J^UtJ I J'*~*J^ t^jLoiJ^I p I n-v *1^>-1 ^j^* * P^"*"* -1 O' tl) - * f 5 -'-*^' tlP^- 4 - 1 L«J^^ 

V j-a^/l I jui jl (j-a (0^-jJI (_yl^. i(Automation <ii^| 2jUr) I j ■ •■■ : ''' »l SI" (j^ 

«t_j_>.L^»j („>-"J d se-Lga q a\ JlJ>"h nLiJ3 . ^^ 2 1 li-L^a- oil 4 I i nilu «Ol JL>-I ) i mm 1 
(_pl i ii ILi I j uij (jjj^Ia (j£. (j^>- (_yJI SLpJu (_paj " 3_j^_ij SJlc. (Jjl>- (j^-ol 

pjLc (jS_C_l LcS .(^J_uS_j1 Cj^jGjI (j£. IJlJJLJ * (JjlLUu (jjl^U.1 ^>-^J^j^_uij1 

i4ji£LIIj 4jjJI (Jji*J ajJLj jL^>- 3Ja , ,.ljj (JJljJI 7TjL>- (_gj mi j 1 1 f-LjeJjl pjj (j^ 
J^ (j_a 4_jJI Lij_Jul JLS Li£ La |_Jjl_2JI /- lr "-j^J^i. J-^C-J •D'jJ" 1 -" jW^"J 
i L^vjia (j£, 4_ciaj^J,l (_ T 1SLII j^=-*J (_t-^' i"«\i i^aAJI (j^o AjJI i a la " £Lj£.Lu^5 
v2jLjLwiJI ^ L^io ^1 flj i nj ^pJI (4jjJ!-t_*l£JI) Sit^aJ,^ Liajl ^aLtJI «>SujI Loj 

.(J^jjjJIj ' . lLSJI ( _ t 3 SjJaiKJI 
«l*LjJjijJl_l^JI)) p I c (julj^ (ju '.(JjiLI a^jJI (j^H>-LJI (_paAJ (JjLLibj 
JI^JI AjJI 3_u4^ (j| L*ili i(_gj Mijtl p i n-»JI ^Ir La Jl»- ^jJI Lj^-u Laj (jSLaj 
AjJI (2>c j tail I i j'-\' " ta 2 3 (j^JLiJI J'-JjJ Q5JL2. («^>- ^-Lj (_ T J-!1 O 1 ^' Lr^ 
L^_iu^jji ^3 » uaiej Lul 1 Luij-LC. j (JLaiaJlj JljSLJI ^fl ^jij^J.1 ^^sL^dVI 
JjIjihII <ll » .^A»~ U ijjua i_aJt 121 (jJI>>- UJ^la ^ylll Sj^ojJI a^j^i ^ 
p 1 n-»JI t_^£ (J^a-i (J I j 1 nil AjJI (j^ jLuJI I Jl$£ i4_uu)_uill [j-uljill £y> ^js>-^\ 

1 jut (jSL! .^JljJI ( _ T a cjjJ,I (_^>J L»-jL>- <— sj-y eiJSjH ^1 LiJl tixj^aj SLpJI j^j 

(jJI 5-al i nil i~iM ,>.^ll Jji^eJ 4JI ^^Jjlaj n_gjL>J,l JixJ 43l j cl^^JI ^^3 AjJI 
.(JJLjJI ?TjLi- Tj tali I <LiJb^c JJi^.j (_yK (jja plj^VI f\ Jag I 
p i n->JI (J1J 4 j Mill «L>-jt I Jj" (_iS3 S^Lfc <LLaJ ' j j~»~ CjI jdu <lLaiiII ojufc 
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jijjj V «Li^sL>- 3j_La *i i ii-rll (Jjl^o " La 2 a ijulo Jl>- JlI^. «LjSLu ISLjJ, I SJVIj 

jj : JL1U I j_a> j^ju ,jf i^jLSil tillj t^u^jI] cj-^jj i^SLulSLjII UVl ^ 
(j-ul^js (jLa hjJlJI fjJs (_gjl i nil ajJI (^ J i^ai.1 jl 7-LSiI^ ^i>^- 3-sLa * " • '* 3 »• 

4-g.j i n J 5.31 ua a aI i n-vl Jj I La " (j| CjJLxj (_£ jJLa i LLa j j La '"' (jj l^JLi_s L£L_iJL 1 
5-a- I ml I Jj'a aJlJt" in" 3-SjJ-a (, '. mi m Lai" i3±p.jJI SjULi dJbill SJLfcj-a 
4_a-»-L$Ji,l u^jSLii! (Jji^cJ ((j^-ij i ii tjijjjtj AjLUaJU ^1 i n-val Jl>-L3 i«LuLLa-p 

iLpS-JI aL^iIV Phagocytes ajJI Lj}L>. (j-o cijUJLJI f>££ iVjoJU UjJs 

((J1_Lljj1c I) (_^ajJI 3.}La (_yJkJ SjLuaJU a\ i n-v^l (j-o «LuLl!I 3jU,l (J-a-»J LaS 

.^kJLJI 
3_f^l (jn'Cf Ir ti^jjJI <_,_£ ^^LoJLi 7t <i i n~t <jf 6^y ^ JjJ^. ^jiil (^SLI 

jjj i(jLjJ_ii 3-JJ-i (jl ' 'I I VI Cj^j£.2 iajJI Sjjiejji <-ls.ilj ^3 .AjSLJjijJljI^JI 
j I La a. » I J SVLla j»J^.J i(_pLjv 4iaLij_i ^Lcu-iVI (jji^-'if iajJI 3jlj-a '"' i^aib 
if-LajJI jl 7tJ,l (2>C AjJI *_a (_J VI (j\j- i nSjal *_La ^Jj i«Glj CjjJll j Laa. (_^>- 
ajj i nliSLlI 4 j i ii t jl i4_LaS '""^^' _oJj i^jSLdqJI (_yi^. «GjJl3 JiiLaj (JJJjiJI (jLa 
Cjjlj jjj t4 jlr ^ i a 2j Coma 4-ij j j ii <_^_<-co?j i£j\ i niVl ?t i m"i I AjJI ^^3 
.(Jj i n_i V ^LSLj lJls. AjJI j»Ij^ cLalaJ iajj i ntiSLII 2 j i Ml 
thermody-(_gjljj>JI dJb^jtlll /oi^. (jiilj^ jj;^~ 4jJl5Laj 3_p-LJ (j-a Lai 
j j La " V L^J? ^Ir Jj3 pjjlsjj,! 3 Mi^LLa (jLa njl i n'tVI p i ii-v ^Ir namique 
HJ-\_ilj_2JI oJl^J L^iljjiai- /^ *U,I (JILa jaiaj LaS Sjlj^sJLs , Jjl As 'VI aL*j 
( _ T ^ Ij-j-jJjj i3jlj^>JI 'L^-jJ (_,-3 LLa^jjfc i ii i n_) «1_l>-Lj/ «djS •^ij-'l L)' Lt-^' 
(j_a jL-J_)-a (_3-Lc I 'I '^^ LaiS i3JVI ^^3 SjIjjsJI Ja^jji jlj LaiSj . Ltlj" i na 
«L>-jJlJ ' La^jacj 4J'i( n£js>-\ «L2j^iaj (J-aJU p i n^JI (^>Sl! iJjJLjJll (JjjjiJIj 4^LLaJI 
i Lg.clj ilj ALa-La II Cjl_LaS (j-C- j LaJLlI ^_)^»_' a 37 (j-A «G_iLi 3j^j^c Sjlj^v 
. JlL>JI (j-a «LI,I j^c-JJ jJ^H 1 -^' o"'-^' 1 '* J l ^" : '.' 4jju 3jIj^>JI /. 2 _'"j 
(jLcujVI A j j i"i" (j-a !_g) Jt^oJI i_jjI^j>JI (_5i^- '"" '^""1 4jii3LLa CxjLS l*1]j 

i L^Jjjtiaj vitamines cjLLLaLLLflJI i_al n~i^\ » a^Laj Ija j^i-I LuLv (jSLI i3JVLi 

(j_a jS i"i" ja^_iljtj| (j-SJ aLa-La II plj-il /j J u<t J jiufcjijlj^ (_LixJ f>$£ Mj-^ 
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pAgJIg ft,S.i,Sr>JI qu ls JDl ^jjiu-JI qjISJI 

tjj-uj (_gj mi j II (jjLSLII (jl (_yi^. Jjj Lx-a i^'ijij jjs j_iU-»- ^1 jii. jL2j^I 

3JL»- l _ 7 ^ ^^-jLj-s-j^ a I La j <tjl 2al tall Sjallo 3J| -5j^=-o Ui^i O' (j-° J-^' 
(jJI j»Lj^I (j-a ajj (_y3 j S"i'°il lil njjljlll I jufc JjitJ '-^r!- 5 ^ i4^JlII j-ILj (jj'j^ 

Cju^oj^JI i— 3 1 mi'iSu '"• t~ Jlj Jl3 ojui (j 1 ^' (_j-^ (^Llh-iSLII (jjljUll 3-j^la-i 
(j-j-JI 5 U I ", -^ 1 1 jf -^ ,^ II jjJLILi (_ysL>JI JjjjJI (_,!£. i_3jjl1IIj iHormones 

{j£. ?z^u3 Lx-ll (_pa1j-« ^1 *_ut>. ^jLl tjLojl i daJI (JL>.j * «£l£ I i — x £ > ' ' ' J ^A>^ 

(jlj_jVI ( _ 3 _3 I 'lj La ua I l_jj^a_a r-jL>JI (j_a -■ • •■ >J| ^ I c J— d-i *(_,— <i 
3>3 SjJlJI Cjljj_<La ^j-S Sj^sLi-j ((^Jl^sJI) Equililise intrinseque^ I -»-l jJI 
SjLal^JI 3£jj>AI *t_x£- ^J J J-*^ lt^' (jr^J iglande surrenale (jiaSHI) 3jj-jKJI 

^^-S ^^-jLj-s-lSLII (jjl^lJI da-A-a. (j-C 3J j| j-ijiJi, I SjJLlI LgjV I j La "' ?-jL>JI (j-o 
7t 111 j j *C i n II (j_o J£ 3 j i n't f_j\c- JiLaj>JI (^ IjjJ (_j>Jj L&jLp£.Lj hjjuJI 
jj-«^iSI SjJLlI 5* i ii^ j^>-^J LiS . 5j_tuL»_a^_i£. 5 j J l a * 4_u_uLuu 1_4-A^jJl>- J_t£. 

(jj_)_ljjj^JI L^loj tjJ^' (j-c 4 j 1 h_mj-II pLajJI (JjLjij _>p-*-> 'SjLa (jj^-iiu^. 
3_aLje_LH» (_^-<kj L^jJljIjj o^ 1 ^-" (_y^ -JJ-i-1! 3 j j 1 n jj-i3 LjtS . cortisone 
Lx-« cJj-*"' -^j- ^ j LaSl 1 1 3-l^j>JU (_gi «Acth <±*£l» ^^caj 3jLo «Hypophyse 

HJJ_JI JJlC. pj^ja-o (_ t j*J <Li2.UdUjJU 4J3jj>JI JijLJS ^ ^ Lag SjJLlI oJl^J (Jji^cJ 
( _ r Jt ^^-oLa^il ^j^ flJI (j-o SJjjUI «i±jS|)) -.(Ji 3jLo (ji L*Ui "j LaSLlI » I Jj** Lxj 
.Sj-ji-al SjJLlI j>JLA J-*JJ (Jj ijJaSJI Cjljjjio -1 La '"' (_jjJI 
(j7i i it» (jJLcl LoJlJI^. i_JaJI ( _^ ^LajJjiJI Sj-^JI J^JJ (J'3i "^ ' _ ^ a J^A^'j 

(Jj^mi (»V| ( _j\£. jS>-\-LM JUZ\3 I 1 jl ((tijijlj (jJ^_UjjSL!l (^jLo)) ^1 (I (J I joij 

U jj J " J J ^ Jj ' . 3 ^ : ta-* u?J-**' *- 5 '- a <-sl mi'^I I 1 itjuu (j-oj iRhumatisme 
jl>.| jj! : LajLio (_JaJI ^ Sjj^mi 3jj^>o /oJUJI (jjiJj (jJj .Hydrocortisone 

(j^J^jVljfjlJLaj^illjjj^ajjil) (j-a 4ILL4-0 CjlCj^v (jl^iill lyLaC I JL3 »l oUII 

sLj^.^1 [_j\r cdJi (<ii.j Ij'^j a- j iJxIjej V (j-ujLa -^j-^ I (ji<ij-g. ^ (L&j_j^.j 

i— ll 1 1 nl C^_iL£ La-a-p <LJI : J->.e LaJ—Lil 5^_o£ 4" MiihJ Clul£ La J_jJ » 

^JL/*"'* "*^ SjJLII 1". mi^Ij L<i^ 1 L4J3J Jljj '"•■"^"''l J^ 3j>LaSLll SjJLII (jLa iCjjI,! 
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(_a}Lii.l (j_o («-c.j-!l f_,\r j . "Jjiil ^ <bvjJi!l '"'j j^j i2_jJSjJI ^^3 thymus 
jJa i L£j " mi a 1 j it-> ^LoLc jjLa ijjlie-a jl ' Jj-J J I '<< o i "" £yl CjjJLI (—iLij-ui 
(j^ aLc ^jjjtj j-<kj ((Stress si j >.V|» p ( J 4 _ilr (jilal l-S!-*^ \-&i& ^j""'! 
Lojti^. /«i i n-»Jl jl : till j j j . ,.A"j .cLaJia tllji uj 2j| «GLlL> ^^3 (j i i ajj (_JaJI 

3_aj ijIa^JL j! JJV! (_LcLa3 4_l3 jJjjj (Jl^j)" J^ Stress ^ j-^N 1 (_P=jjl1j 

ijl jjl " j I fl-i a Cjjj^s (J-*^ 4-1*3 (_5-3 4 j mij (j£.Laj CjjJl>- (_ T J-»J 'cr^ 3 7" ' a " 

><* ■ ilZj (j^. pLajiil O 1 ^' i—<-<kLlLj3 p^Js^JI 2SLuij SjLc. (j-o 2_bjJ,l ,_L*| jJl>o 

plajJI 2JUJ 4iu^"J jJuJI ^yS £j>u ia jJI (^ cIjLij^jjfc jJa£Lll £^ij C^p- 
(_y^ j'v i nil ,_£jllje-a f LflJjLlJ lAjJI ^yfl *U!j T-^Lo^l 2 J i n't (JljLjiLl u I •>""■ ( _ 7 jJI 

«2_oLje_cJI » J-Aj L&Jljjj) (ji! QJ '.' ' \) iajj * j LaSJI (jl i^S jju ^jJl>.j 
pLajJI 2JL>- (3^I^JJ i/oiaJI (_,lr L-a^aLc Jl^ * i-J^L-uLj jj^'i/l -i la " (_y~.ll 
3jLc^ <* ■ iloj O 1 ^' ' a ^£ (*-* • thymus 2^~.,^tl 3 jJLlI ^fl Jjuso jj jk o jui 
jj 1 1 1 ( _ > l3j_«JL!l 2JL»- (_fl (J; I ■ >■"_» ' a-iSjJ I (jSL! ijJaiJI (Jljj JJtJ 4Jjljj 
7t_fljjj (-i^p- i^jjjJIj ^L^>-VI jlj o"k nl Jii£. CjJl>- JulS iCjjJ.1 Lol .(jj/jLill 
iOjJ,Li j-o^l ( _ t ^jJjj ij*\ i nllj TtJUl (ju>-o ' ■ i ■ a ijj ,2^.~».^.ll JLtajjj j IqSjI 

Stress jL^-^Ij «M ^ ;~ ,,.VI 2 I ->-j-a » 21^-jJ.I j>juk (jji^-LJI ^ o . aj c^p- 

4_L^b_c 7-LiLilj iajJI daj-Uj p-LajjIj (j^jlj^ill ' . 1 1 1 aj jJjJ (^JJI J-A 4-mAi 

2_jLjj>J (jj;Ij (^ (_, < i ii* jjaSUla . ^L^vVLi jl > o"n nVI jii^. 2j^Li.j n . lL~JI 

( tljjl ti>jL>- (j^ ^1j La (JS» (jSJ aJJI (_yS L^jljj-i« ( t-ca (^j^_Ls (j£. p i h'hj] 

i<1>-IjJLj tjj < i"i /- a i aJ i (j ji j_uj j£j I (j-o ^j^l CjLcj^JI (jLa i Lufc (j-oj 

AUI .11 jj^_J|j t^l'tll .Ul U-> Wl i _, j , nj 2Jj^Ja "j'^t I jj'a (_gjLilJI (jSLJ 
(ii nS (jJLc LaJlcLjij (Jj ijojjIj^JI (j a " u V (j ji^jjj^SJ u (J-<-uJI TT^Lc. (jl Lo 
.Cjl_Lj_ll_<iiLll JlJ(_1 La (_5-J->- ' ■ '-— T I (_3 «jLJo jji Lo (j n^r (_yl^. (^1 i2ijj(J,l 
^1 Sjl JaJI jljj,l (_^aJj jj-flJ i(3'-*J > ^' j' lP 3 -^' 4jL>- (_y3 (jJ-JI (jl -^ Lajlj 

(ji T ' '"J** I ^j ^ j " ' ^ (jj^_uj jSJ 1 » i _ T cj3 3jLa (J!l« (j-« t(jj)^_uj^SJl ( uL>- 

ob-tb I Aj) a3 LJj_oj_& (j-j^ M.r j 2_uL<ij (j^ 3Jl»-Ij (_yjij «Desoxy cortisone 

.(Jj-aLflXI t—lL^lII ( ij i ii j j-ji-al Q^oj^JI IjL&J i L^Jj mi 4 (j^a SjJLlI 



166 



4_uoL>JI LjI Ja-Sj| (j_o j_i_iSL!l i a uSj JI^J 2 (j^oaA*JI ^La nilti f-^J 
J^v jj taj i ■ ■* ^oj^il\ Jljj V Li£ (j-taSLl Ij «LoLJc_lII) (j-Gj-r^-iSJI (j-GjjJLi 

' -J I J ~ 1 1 J J) 1 C J 1(JU3j-<jJL> Jjj 1—1 1 Laj I jlLlj l ( _ > l3jJkl CjjJl>- 4jJ| 2_3j_»_a 

(_^vj iLJjLjJLcI /_^ ■"«! ~'j "j j II J i** Ljjii-i IJJ LuLa : I j-p» Ij ..Jj-aLiil 

VI j_fl> La (_gj ui j II A iii -*JLa i2Jl£ (jLuJVI (_>c Luji^ (j-a JJl*J £)1 I nlf 
Ir SjjJjJ! tdJUja 3_3jJI (_^fl ol_LLo jlj-j| 3JL=>- ^ J-al£ ^Lajp" ^L^ 
(j-a j . j mi j 1 1 (J-ii^. l££.^1>- 1 3J I (_p Jj^S 3^-*i 4i«j>o A n ( ii dJLLia . cLmAJ /cj^j 
r«-C.j-II ^Ir tjl i ii'tMJ «4jSLuI£LlII 3jj la-ill jj i a J3 » (jjIcvLJI liJj-S! ' ^' a i Lufc 
.^JlJI jLill (j-o j-J^j cr*"^ ,.Uj . .. pJlj y-l ''"jN I L^jjiSLflj /<i^.Ll13I (j-o 

(jlajlj^il (j-a (jlS i4xjJ*J3 *'j-^' Lr^- lSJ-^} f m*^ JI (j^ ' O JL^ ' J-^} J 
/_^ 5j>jjJLLjaJI SjJLllj i Ltjj-j£. (»^ JjljJI > j^~-M uLSj (J!Lo (j-o «Lj£ -L»-j3 2tT 
(J_lLS_aj ' la a U (jl (_paj^jm (j- O^ iLiSL«-al (^ Sj^JjJI SjijIjJIj iLlC.LoJi 



'J-i 



iSLaOJI 



S-j-Lwlj j»j-2j (_£JJ! -_.U.tl ^^oLo^l 7cJ,| i_dlx-i «i i n-»JI (jLa idllji 
l \ r c i a liiSJJ j^jjJI (_^>- _>"»J JP^Ji (*^ cH-" Jjfy'tl «L*JLl!I 7tJ,l Sj mi^ dJLU-ij 

(jl ^ bul » ^U". ' " > (j"li t'^H^rh!-*^'* <: ^ J JLH^^i <: ^- u - u '- > - 4-JL-J Jl t-ilj^t-^-i (j-ujjj 
(_JjLjtILi (j^E_ij . 4_uj^pSJVIj 4_iSLul£LJll slj^-^l (Jj^Ia £j£. tcJ.1 (jli- jJ-2j 
j S> aj ^IS liil Li-i3 nj'SP/^J^Jr^' (j-° •-" O'J ' M-^h 1 ^LjPJ-^-I^J-jJ I SjjiJIj (sJjJI 
(jjj ^ i iii-b 43^ S, i"ia 3x.Lu-a (_t^- J-^LS (^j^pSDI iii nLa- (j-^* - (_2-^ N ' aj ■ " a 

. ^ijLS SLpJu [_)dj * J jijii^. 4JI il i/t_ojjj (ji 
oj^Laj (J^L>- oJ-2j<3 (j2 i3JVI (j-° ^H^l f-rj-^ii L*JLi ^Li (jLjijVI (jl : LSjv 
(—flj^ OjJLlLj 41sLjJjIj i_£jLui-pj^£L!l j Hall I jlial (_y3 tJj'Cj i ii JjS" i ii U fj^S 
4^Li3 p i ii ->JI /j I c /j-a-Jaj ((,3jjJI» JaLfuJ Juyjl (j! j^jjJI (<sJju £>*-iJ '2 
jjLtuj^/l SLo- (j a j j «J ) laS 1 1 JoLiuj Jujjlj 1 1 Ji La i a a Lais 4l«j>o iSj^o-j 

(jj_JLs iSJ^L (jl m'tVI 4__lA1i L2ilaui jjSLaiJI ^ JUco >ia .3_.AUI.tl 

CjIJl>-I £yi (jSLa-i (_gJJI ^LtujVI ^La til! j *-aj . JL*- /j Lta3l ^l ^^^ij^ I i j Lu 
5j I iluj I A "i i I -v (_gjjl jjj_LII ^ • " '" ' I (J_L>-j i<13j|jjUj <€i!Lo ( __ r 3 Cjlj_uj_i 
L^iS (_£_^>-l ljj-«lj i4JJuo Jij i ii j (_£ jJI (Jiillj i^jjjJIj i^l-^jVj i«L_x.LL^aJ! 
(j£_aj V i Lual i ula LloL-u I J-JIJ Lulji (_a-uj ■■ (jLcujVI ljufc .«GLo- ( __ r 3 jjJeJj 
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(jluuUI j.uaog U^gJe^jJI 



4-^-LS t_dlj.il (j__. -!...*> j__s I j^a j\-*jlj *L>-j-> (_yJI JuiWrtl (j-o (jLcujVI (J-t>- 
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m^JI wUril&lt {UmI *w «>fet ja 

(j£. (jjjLcuJI J LaAJI /_^ 4_JI UjjIiI La (J^L>- (j-a 
i3JI ^1 i ii t^l p i ii-v Li>- (J-Aj hjJljJIj SJVI a j J a a 
f«-ijJLil I ' a j J a t CjJlji-ji u liLo '. (Jsl i n"n (jl LJ (j^eJ 

JL5 * '"' Dj » ' " ' ^- * LlLuLcujI ^£. jj-*^' (^^^ 

.Sj^iuijJl^Jlj aj>Llj3jj_J! &A L*J>a Luj£ sljt 
i_3j i ii (_jjJI CjLuISLoVI i JUJcajJI 4jvj ^Ir (_a> La 
Lgj_Ja-i i_2j_<_u JjJL»- (_glj il LLoLol dlti I gjelAi 

j_jJLLj LajJ-C: JJLslU CjJL*-u-u IjLa iS ^JU^JIj 
Jj S o t, I /j_ a Julj ^J dlii n*2 1 tfJLA <_p-« tp i h -»J1 

jLjiJVI (2ru incorporations cjLvLo.^1 q[°i t L&jLvjl 
L^-ilg J IU? (_ylllj iLa machine SJVIj iL'homme 
d^-u^,? .«Cyborgs ^.fal ^j r, i , I I <>jKJI » ^1 
jJj_o (—ijJLal (J43 j mi j II < la » a JJ ' ^*"'_' '-*'* 'tL^' 
(^ (jLSwa^L ^yjejial Jjfcj 5 }Ll3 ^j mm 1 1 <>jKJI 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

SL&jJai-l jji Loj JLsJ.1 I JJt /_i i_xjL*jlII j?&\ (_yji Loj 
Cjl^j?E_La jJ^Ljv (j_* 7~ Jj ' •~*"' J I tjj-i ?~ joImu ^j^_iiS_a 4 i ii^l f f 1 1) La ljuk 
3-g.j i n II I -i la ' " j^^jJI J-*^ lS'-*-" d^J"^ •^tR">1?t^" 3-JVI SjjjJI ojbfc 

(_Li-l-S I 3 ^ i **•.' (j^II .sLxjsJI 2«Ua q\ .«L3jjlJ (_gj.ll (_L->-jJ! (j-oAJ j-& Jlj La 
l_4-i » i 4-ul as 4" j i^-ud J i axi Laoii Inmi 4jo ital 'l-Ltls t — "'j "- 4 a ■ -rv. 
(jljjju ( _ t c^jj-u2| |_gjl dill I LLje-aLijj jj-a ^ flla. jJjl Lu n (_y3 dlli ^1 Lijjl/I 

(j_o cjLjJ^I 4_ca^v JljIjjLj LoJlJ-c h_$j-j ij^Jj •" (Jj-2j-cui! LJ (^itj liLo 

$«Lul^>JI «Gj_tiJj i«Gl jj 4_ml i n->-2 liJI jj| Cjjca-ji ii I jLiS i4 o i n-v 
sj^v (_£2 (j im I 4Jfj i«LSjJlj ( _ T CjJI 3^>° J-* '^ll L)' LldUS^jSl jJ Lul 
(ji (ji! (3^-* J 4JLa iCjI jJI jl ^ j i a se •"■ II ( _ T 3 ^£j3 CjIj_uLj p i n-»JI (j-o j.i-1 
i^Stilo j_Ll>. jt i^jULu-u jt pjM ^Lj tc_« i«\ i n"v ^L) 7c_a -3^>-J «LuLSL«L) ^1 1 h 1 

d j'^~» loIIj cjI JJI SjLjxj oJl>.j tcJ,I I jjt ojSLj (jlj njjjJI 3j^>-l (j-« L&^-lc jl 

Ja_ijj ^1 ia^jUI ljui ( _ T 1^. *Lu Liiajl (^SL<Ji,l (j-o 7r j i <aj LtS i ( _ 7 £.^JI s-Lcjj 
ijJIj^Vlj 1( j-J iii -»-^Ll 2 x£ I LiaJI 5J j ».al (j_o 3_LoL? 5x.j-»je-^j 7tJ,l I jbfc 

iiLp_<-u}LJIj iiJ^L^Vl (j_o SiLiLilU SJlSLII iiil3 Jio (_,-«-uiJ jfj ^j-ubJIj 
(jjjJLl! o Li-i-a-^e-j ^^La-j La a^LSLII I jjt (JiLo (^ jjljSLj ji^ . Ljj uu LuL? 

i-^lSjJL!! I Jlj* (_p_o Jj's i"i"t ^c-i (^j'ii I ' " 1 1 j la ■•- 1 1 (jLa dJJj ^-°J '^ ui^ll 

ji^a jsJLc (_^JLv (j_o (j ,! jlj t (JatAl b cj jiitjl jjs ijiLuil i^VI - (_gj uuJI 

CjLj-UsLj^JI »l o Ir j (J^xjJlJLjJ,! j^ai (j-a i_aVT 2 U , „lj . (2j£LIj i4ii«J J^Ls 
^Ij-ji-j ,/ .1 ,^<~S\ o| ,^-^ij i(j^-jSLuijSL!lj i(j-L>-lj^>Jlj i«Ll>-2| »i olr j 

.JL^uVI 



I j"l ^lU^ -^ iUji ^| (2>SLaj Sj_uS CjLvLso «Ll!VI CjL9^L>J,I joi^. (ji*- >J-^' 

:2_u^| SJioVl (>o 
L^_il_Sj i Sj <^~~ CjLJI j«_£|jJI ( _ t 3 (_,-Aj :«j-lJlj j^ILSjJI i U^y , ,, » 
5^£Luo plj-ll 3_iUxj i ^i^ m . ..tl eJJb CxjLS Jl2J i Lijv^Jj'v j i ii «LijS_a CjL9jiJtA 

« ciJj jJLI » (j^ jQaj i( Robot ) ^yJVI 3>L>^' (j- 3_<-aL> SJ^Ljjj (j^ Precoce 
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( JjiLcJI (JjaJI la^ SjBjuuoJI U^gJjjjJI i.i'ilyr 

( _ 7 i^. jjL2JI « J l^j>J I »jjij 4_Lo ^^jj! La CjJl>.| (jJ! tjaltlj (jl f-jlaj i "_' (^ j-!l 
i L^I,L«_aj ^ ' "^) Lag] « 3j^_i-id )) «G^S1!i (^JS (j^Ilie_» (jlj i L« **■ k i " <— 3l min i ( nl 
(j_o J-S'i/I (_yJ-C- LaJjJls. <_>iaJLJ ^^3 2_UjJ3 3-ujla CjljUr ^^3 (Ji-JJ <jlj lj^ 

.(>h3lj JLpJI 
» x^JtjUiLj Frank j Block j Ross Lfclj^-i ^^lll i_ijLjtIll Cij glal jJLlj 

pl^Ji JjJls- ^^3 L4J1J isl-S^I (j-cu^o (jlj ijslajj (jl >_iU"iii"t CjLlMI ojui (jl 

jl " < nt Block ^Jj S * . «^ i ii i II (j_« (j^-^j^^-^ ^ c 3 J '"'"'" p U"l1 ^j-* < ^-4j-*- a 

V La ^ 1 j " ijJLLA (jl J S " c I 2 » ".(Jjjj^ 4_*-oLjlj "LuLuIallJl CjLucislj^JI 

Lj laj 1 » ^tv. , ,." I ,^ji 3JVI (jLa 1 LjjjJj (jl iljijJ,! £up- (j-o i3JVI »_.U". . .." 

SjJlJLIIj «LS jJI (jl . « •» j se ljj (j nS < II (j a j I i(j_£jj (J-»j2J (jl '(J^^l (jt-^- 
3l_Li (jl i(jl m't^Ll I laJLa. Ij^Lt. j j la J Li^ Jjlj a] i5Ljcl JjVI 4J3>L>JI 
<Zi\ m< Ulj c-jl t ir->llj (jjJLu V aLs^I ^yJI LoJlS (jj 1 a <i J 3_JVI i2jL35L>J.I 

JlJLc ajL^JI .jL2jc.V!j .Cyborgs 3-lIVI olJajliJJ a 04! <i>.jll j^-ll jJiillj 

m^j" i n a (^Jl LfllL^a (jj^J-l (J-^^H5tJ^-*5^' tj^- 1 ^H^rh?-*^^' w il l*a>.| (j_a (jJj_uSJ1 

(jl )) t^JjLS j o"r I III (_£JJI « (JJJjjijJ.3 » jaJLtll J^JJLJ Jl>- (_jl^. (_gj MM II f.\£ jJI 

(_^ (_7-^ "f K J *a '"■ 3ljLj_a i (JlL) (j i » ;*JaJ ' " > 2 ^J^-u-«^SJLJ ■*■ ij U ."■ xjabjj ^\ 

cfl<_>.Lj *_L£DJ '■*■ Jj louj] IjLA (_ r l^. (j^_«LC ^^ ua a (j^S tlA-'J (< ^'34^' t^j" ' " ^ 
j 1 mi (*-jJ i3ljl_t_a (_ 7 -ll « ^J "J "^ Jj s » l^^^-^ ^ ^^-^rh?-*^-" T 1J (T-^H^ 1 

^jj^LiAjSJI 7-\ 1 n"iSl (jjj^j i'iij (<s-<kj i7-LujVu « p j '" a 1 1 e.\£ jdl » (_y3 (jjH>-LJI 

.SljLdl ^ (j^^ijjjJ 

:<Uil wLs»I4l ,»kl >l >Aii 

i3jjL«ll,l 5_.^l ;U,^VI ^L^:^! ^ji (jjlj^l mj! i3jJVI u^LayUm <lc 
(oJjJI I jut c- 1 1^~ , ,.1 j| iLoLjj jji-T (jljLus ^ jji-I Ijj^iJ ,j2^- J^ iCyborgs 

» xtalj "~j i(_ T r>JI (jLvujVLi 4 j mi 1 1 SjiJJ^^j^u^jSLILi jl Jj CjLcjI£ » ' 1 aj (jl 
j i*l laaj (jlj i/n 1 n" jjj (j7n<" (jlj 1 1 gjl ^j i uj LjiLjil ijjj^so (jl CjLcjoLII ojui 
.j^.1 liill (j^ dJJj j^lC jjjSj i7-jJ,Ij i_2^>JIj (Jjaj>JLj 
(j_o r ' SJL1 1 SjLjjLjio plj-il (j-o 4_lJVI 5-j^ mi j 1 1 i_jjL5=_«JI ojui Llcr-li-a 
*(_j_«Ii (JS (J_«_i3)) : LjJLi Lj-a-i a j JlS LjjjukLio JL>.| (jl sL>-jjJ il*LlL-u^LJI 
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(j .i'v «j L4JI *jJ,l jj ■ -^"j 3-j.JVI diLS^Lim ojl& .« Loj i_ajJ3 V L4JI Iji^. Lh-±s 

«bvj jj (jLuiJ VI CjLSj^v ^^SLsoj CjLj/JljjiI! j I tajj i/_S-LuaJtl i_2Jjuj iCjLlLoJI 
(jj 1 n^c-i L^jJukLata ^j-* J^J-^' o! * d** UJ JLJ L^-i^L^eJ (JjJlAI iiiII (Jju>o 

(jjJLlI 2_«jLi. (_,-3 3_l^>-jJj_ljJI SjjlJI (jl ij-a^l (^ La /o-Al (jLs I jjj 

(^^"t lull «LjJL£. L_L>-^J^_tSj jj-* (J-uL-ul ^_ r l^. «Lj-l i CjL9^1?S_« C<- t -L l .g3 Jl9 (j^ '''»'' 

.-■ i^flll ^-oujj jj^ 3J.ua acj 1 1 2ijj<J,l (_ji^. ujiLuiI CjJlxHcIj i JLuL»HJI Sjjjuij 
3' " ' /_£ /- I ?" 1 1 ^^jjiJlJl^JI (_, aLtll (_LaLCl!l Cjljjjc-Lo 3jJ3 (_t^. VllLo jjjjijj 

dilLui (j^ijJ (jl 3 ^H3 • Biological Engineering S^v^J^Lill Sjj/jti^JLi (_, . »\ La 
i3_jL«JJ (_i_Llic_o ijJj_Lo ^^Lc Sj-jLs iiji-1 JaLxJl ^Lb jjaj *3J JlIjJLI 2.JVI 

.aJ^Lp^Vi 

1 1 jj?<" LajlJoIj cjljLoi-Vl ,j}-^ (jj^Ja (jx. VI (jLcujVI (j^ j_L<»iLl SJLLa j_lc 
jlSLIj (jLi i3j_l1oj 3jjJL>- «LuLuijI c_ijL>o 3j^_iiiaJl «L>-lj3 i_ajjj JiiLL>-j 
(jIj-lLJI i_JiSL<u jjejsJl i-Lll jmi I dla. 2 inlLaJl dJJj LluL? lil Lxjj ^ila JijjLII 

(j_o i2Jaji_i I j~j ;,^* Ljjj La^ijt^ a! < Li>- «LLu^»- SLi i«l2j ^^a ^ 1 n" p (_j-Aj 

.ol>Lo,V!j d.Ljlo.MiJI 

■3-j alsUll v2jL9>L«JI L^ Uj iv^V^lj ^LuJVI jrtj cjL9>L»JI J^». rljILj 
2jl^L>- (Jjj «LdaJb» jj 1 nj'^j^JI J^Sjju jl iRelations sexuelles 2j ml>JI (_,l»-j 
...nt 2J^lj (jLaJVI Lnj 1 mi r,i, 1 ^1 2j,„;-»JI v2jIs>L«JI ^1 .JJjj^ 



CjL^^Lc ja^jjj (^^pj La LJLc (JL>-jJI (jl ^1 « t-Lj^Jj »j j i"ijij jj i aj i Lo 
ALxILiVI ^1 j La 1 iaj (_3jjj/ LiJi (_J^JJ 1 Lgjq^ Jiir" i uj (_yjJ! OLLpLlLi 4-uaia Lc 

a_jSLulSLJ.I «LuiVl LdJaJ Ui^JLto L&j^ulu, ^pJ! « SjiMiVl » cj>lSLilLi 

jJujij » «Uji (Jji 1 11 U aJJb ij^^*" - i '-^ *— ^^ J-6^ J^lj • LaI^jj L^o^e-i (_ T il! 

(JL«JL>-VI (jl . ajJl«JIj ^ a 1 ulall «LuLLaj^aJI 3jj^j>JI (_yS j^Ioj « (_,"n M1I5-1 

. Lta liJ^Lu/'i/lj i'Ij'ii n^LJI (jx Laj_)-a SLlill cdij (jj^J (jl » xlajb jajL9 



72 



( JjiLcJI (JjaJI la^ SjBjuuoJI U^gJjjjJI i.i'ilyr 

(j_o iU <n «_J_»^3 j-*_i pLajLJVI (jl n_jj-j t J»l i m"j <jl *j-«i! Jjstj Ll&j 

(j j S -*■" ,_a Lilclj-i Jjlj3 3j^3 (j-a i a£.LUaJ VI <Ll)VI - 4-ul i n'lVI CjLcjLCJI 
L^. (jjclj^oll 4-l«1jl!I JUcVl £yl l^hji^ol -^ 3-tVlj jLujVI (jrtJ Jli^'tVI 

idllj l - r ^l-^ (_3-IJ (j^-lj '^^i^J^'j jLcujVI (jlj (JLcajVI J J I ih"|I (J-uJ^ J^ 

/- I r <_)jL>o Ij^J-l J-J3 i(j^-LSLj j >-a'^lj CLuu^j i nil sLjJjlII (j-o JJJ-C lillLui 
J_Lc ' -jl '^*~ VI i_2ljioi (j-o diljLJuVI Jo I 5~tV 3_caL>- ( _^ul i n-vl 3j^-v| pjj 
i_2jiaJI dJb^ejJ L$-al JLJelL-ulj CjIjLJuVI tfJUfc jojjejiaj joj ijjILlII i_2jiaJI (J-i-al 
J>L>- <j_a J-a_*J 3-ml im-». 3JT ^1 3JUJI ojui (^3 J>»1j (^ jJI LJ £.\ LuaJI 

(jJI jJjJlj-c rL^-=J tj-1 l5 jJI (jL"^^ (_>."^ + M jU^ SjJiLJ,! SjL^L-uVI 

i4jjIUU Kj^JI f. IjV ^LiuaJI d ' a j ta l£]j aej i - I ^ j< 4 J? _'« ijiLoJ! JU^I 
j_alji (_,-J->- 'ij J iiajtll jL^j>JI (j-o SjjI/LiA j-alj^l i_2j_laJI I Jufc /, abj i u jl 
i^j-j-faajtJI jl j >JI <j_a I &l 2 Llj jl «L3jJ^3 ^ jjSLu-u i4j.jljl>UI 4^j>JI 

Jlj j » o3 l_«-i il_ol_4J 4_jSLuLoj3jI (JjSjS i n ^LlIVI i—aljJa^il ojut 3_iLa-"u nLa 

7tJI . . . < tl»-j jl <4-J-i£- jl (jl i n'tVI 

jl i ii iVI (j-\_i UaLjjjVlj i %ul«"ll jLcuJ 4_t£. j_ljji1II (<u La (J-«->-i (j- ^ 
<Jj-jJLa j-Aj iAjLc Lxlajl • tu-aJ i(jl tglaJI jljj Ji^.'i/ 3jLj£ (_£ Jjj La 4-lVlj 

I Jlj* (_L? » • Jj S-i i3_lJLUI 3_jJ,L«JI t_ij^>JI J^L>- 3l3LiLa SjjLU j»iia ^^a 

3JlH_<jJ,I aM£LII i-jjjuIj i<iiajGjl 3j^>-lj nj^-a- ' nSjal jajlaljj>- (j^a Jj?<"ll 
(Jjj^sj^ c?-'- 1 ! ''l-J^Li- (j-a (j "^~l (_gjjl pLLflJI IjLAj ijo^LlaJI ^Ij^i ^tj-o^v (ju 
t_gj i ii tl (J_lj>JLS LaLxj i4_Lc (j-ic V JoLlai,! £yl <_)^jj| 4ia i ulaj SjjLtaJu 
L^JLi (jjt>-l 3JjJl>- s I i^ac I (^Lo ^1 ' " i ^ i a 1 Jii! I'LaLj <j^_L>JI J ua-j (_£ jjl 

«... ^j^iia (jjjj (jlu J_4^hj 

I Jljjlj «^I^JI (_a i". i>» «i j^ 3^Lc «LloJjl!I SjjiJI jl * <: ^^>'3t^' *jj-^' ol 

Lp-^J^u jl .i_jjLC!I L^fljLtaj (_ 7 i!l 4jj^=jJI (_,lr '"• i^SJl (_ylll aI^.^1 J^Li- 
Jijj?E_a (j-ujj r* I i^a^ll JjIj «Lia ■*■ ■ Laaj i ■■ ^ jjl ^^jJI ^^^ ^>J ' "M ^jJu g I L^aAJI 
j j o ' ta g (J^— 1 I J ' rt 1*3 >■ j J S. ) (j-S-lj t4-jjj mi n jj^-lj Ll<— tT t-a jl i h ii 

.SjLulJI 
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(jl m'tVI (j^a-^! J-4 :>ji 4 j If SjL>.yi £yj Jb V ^jJI j^i-Vl JIJ^uJI 

jjfc SLi-jllI <_al jut'i/l jl>-I (jl I iolf lil :S IjLuj^SLlo 2_ilof (j-a '«>>- ^Lta 

a I »U1I cGK i ill j^JJ '(j2li r I ££ I li i ULc I J i ■■"'' r I i2a.a)l 2 urn u (J3SJ (jl 
j^SJbj ijil 1 n-v^l CjLalie-a (j-a ^Ltl -^>" ' "J>j AlglieS dllji i"ii (j-a «U£ <-^J-y l-X-« 
.7c_II . . . .(Jj-jJI (j-a 4_JI i_)j 1 n"n (_gJJI jjLfoill (JjO «GjJLlLi 4jljji JLjJLso 
i«G|_l^ J^J^J (j-3 <L3lj (_, If I jK Ju«u*XI iLaLaJ jjiiXI *s-!L»JI Ijbfc ^^ia 
(_ 3 _3 JJJ^J 5^ "1 i n a 4_j_i_UJ)^S_La 4_u_cX. (j_a ljj?tjj Z l*3~?" O ' " ' * ' T ' '^.^ 

.(^L^MJI *L^iJl 
(j^jjJl^I jl».|j iFuture (J-lSTlulU ■ .I"<i ^tj^ «theodor Jordon» <_*j£ jJil 
3I_lj>JI t_)Ljjj<i ju£jj j-tuj^l (j-a (jl£ L«jj "•J>'y - 1 i^aAJi joi^. (_y3 (jjjjLJI 

«G_JJL»_J ^l_j_a (j-S-o-tl (j-o-3 if^-i «u^_ca^_a CjLLjSLa (Js ut (_ T 3 g I '>>^'l -iljij-l 
(j_a La *_L*3j_a (_^ (Jjjt-La ?<-±J$ '^> (j-a 5j_tuL»_a «Gjljjl £ J o"i i uJ t(J_lL_u ^IjJLl 
5j_tuL»_a «U_lLcuJl /n i n^sjl Cj^Ltia_3 (j_a ^Ltl ^a^Ljf" < ul (jS_ai Lc-ljJ t«\_Lu2_cuJl 
.4 mi-i 1 nil (j-a j^>-l pj-ilo^a (_y3 (_3-<-p A jf I tx^Jl 4_JSLII (j-a JJJ^>- pj-l 4-La 1 "lj_' 

. induction electronique (^Jj^pSLII dx^JI 2 La 1 uljj »l .^Atl jj|j »^j -oj Lajjj 
I«Jl>- 1 -I JaaJI 2Jj 1 n jS (_y3 i(_Jjj>-l^jl SJl>-Ij p 1 n^JI (—fljLLij 7c_u-a3 IjlSjfcj 
(JJ-SLj (ji (j^ 1 11 -ie-l 2 J . I J .UC 3 JualU-aj i L$J<-a tlSLlI mi" a d_cjSU,l (_aSLk>J (j-a 
J'ioji 11 4JI (Jj iU^a (J-a-«JI Ijtjk (_p-a 4j J"mji n (_gJJI j-& (_y^vjL>JI -I i^aAII 

. cLis1^_a (Jj mi (^^b LLt^^ -^ La 1 u (_ T ^- 
7 ^j^_u_a^Sjlj \£s i ii ill tcJLI (j^_i 5^_tuL»_a «llx-iD (^_l^>o (jS_c_i (J_A 
4 j I < II j t 4_i-a-jJjj j II (j^jj^ILlI (j\-i (ojLSJI (JjLajJI Cjl_<fcLj>ol (Jj3 
2jUf (ji ^yl^. Bioengineering 2_ujjLui^ T LiII Cjlj^aJll jLLI ^ i2 T p-^JjjSLUI 

5Jl£,I 1 n \\ 4_uL»ij>JI (_,-i-JI (j£. J j ' a a 1 1 (_gj mi j II 7cU (j^j jjIiLiXI (JLcajVI 
(jl J-a'i/l J-^ljJ • 1990 aLc JjI-»- (JjJS ^Lt3 2_cSL«ja 7c j 1 ai Ji^ ^J^u^jSLI I (j-UJ 
(j^S3 S£ (( (J-LSxmXI ^J^_u_aS )) «Lcl_Lx-iD (_^ (_^>.JlIu_u (_ 7 ^-I1 4_L>-^J^_laJ I ^1^>- ^1 
« I Ja-jl 2_IVIj » (jl 1 11 tVI «LSi 4_loJ3 Cjl_ul£Lal (jl . <tloHSLa 2j^jIiJ Li-Ljt^i 
i3j_uJ,l CjVLaivVI (j-a «Ulj-uIj L9L9I x j flj I 1 J Lu (_^j ,>..tl JajjJI (Jj^ia (j^. 
Jl^jla ^JlA « /^JLu » jjjS jJI 2Jl£La (_y3 UlLc JlJ>o LiJi «L>-jjJ 1 1 JL»- 3j_uilj 
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( JjiLcJI (JjaJI la^ SjBjuuoJI U^gJ^jjJI i.i'ilyr 

Sj^cLS J'v mi" I jJo-laasSLII ( _ T 3 ( 2>i> : ' t ^" < — J ' JL3>J (_j-tl LiSLuLajjjl Ajj mmII 

j;«^' 4_ul£Lal (jl jLaJI (Jjj il«tl (j_jj^ljJLI cjjjj .« cjUljJill 3JVI «_u-o 

mj! 2020 aLcj 1990 aLc: (>lj j_A 5 j .... t * Ajj .t| SjjiJJ ^j-al/tJI *dbJI I juk 
Lls-^J^lJI (^ jj^sLlII (<s1jl!I p I taj i "I Lax. p/yiji 7t_ul3jIiJ LcjlSJj ljuij .4jjJl>- 

« ;u«b» ,0! ,4* p-AJl «j* ( £W Jl ) &lt J*i 

4 j o I < II jj-o^l j^\ (j-o 4JsLLaj (_i i_u^jtll! (j( (j-o ja£.jJI (_ji£- «UoSjLjjj 

(jjijjj ((White ijjjljji » jj i n^jij^JLa . jl»-Ij cJsj (_^ Sj^ null L»jji^3j S^liil 

aJlJL) (jl cl U" , .,1 <( £j LLj_^a_»J)j_ILa /. a uu lu^q» ^^JS ( )l '^"" *' «L>-I^>- ^ mi*^ 

d!j_a J-JtJ Lj-»- "^ JaLflivVlj ip i n->JI (2j£, 7C-HI J '"» 4_ol£Lal (_yi^. (J-JjJI 

.(JJloJI i\ ('nc i (_^Li 
f-jj (j-a Jl^JS 7c_a pl^LlI l j H a l -ll '^^ »l ^^vlj^v (JJ^S (jSlxJ jJl3 (JjlAluj 

ljui ij i_r^J '_>*■' 4>^ ?t-*i! 4-ul j i nil (j-ulj-JoJ! I^li^j j«3 imJJ^JI (__>-3_>-!l 

» I iJa-C ? JLj>-( 7-j mijij . Llj>. ^ !a a ae j I J j ua^I I 7tJ,l ^1 (^jGj j^i-^l ^j-ill 
(jjA_j 7c_U (jl» : ^LjLS i -jl '■-"- "I i_fljU3j ( _ T 3 /yjl uaj-l j-Aj j^ijJll (Jj^jIII 
V '.^IjLS (-3J>J (Ui . . -fn mi-v ^Li Ut^ Qi^i LoJ-i^. tjuu^ Jo- ^1 ila uu! 
2<*j ' ".' J^^J O' r . ' ".' O^'-? 3 " OJ^ ct-^*" *^' (1>^I ct-"- 1 ! lJ^ ' '' jLjk Lr^ i f Imi 
aLH.1 ^yfl 4j| (jiaJI i .lr fj .4 olr I V La I Jl^S ijjSLalll £yl p^j mj! La! -J^5 
tU (jL? LaJJ£. Llxj^ji.1 (_ylll Cj Laj U a 1 1 p^j'n u a mJI iS^li ^c SjLi£. Jj'i/I 
j J r M, I djlxj Jju ,<J 4)2 I n mi L^jjI ' ajuuaj ^j 1 t i w"< ■ .i ( Juu ,<J 3-^5 * J ■ ■< ^ 
(_yi J-p-«J I J-* oi^ liUi J-aj '^tLH?-^' J-*J tllLajixlL) 5^1 jJI mJJJu mJ JJI 
^Sjdu ^jJljsJIj .« Ll^-^J^lJI j^c /_5 3jL>JI (_p SJjJl>- 3jj^>o 43lj Jl>- 
^ a" i uJ (jl ^2)^3-1.1 (j-a tl)ISj iCjLcL_u jj-u-a-^ 3j_l, Ll>- j o"m n l ^^ i ^ n \ 1 TtXI (jl 

.liilj ,^11 tixJtJI rLl^-l >I Laa£ jii^l 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

SJljlJ 4_ljv iSj-^-\ 7-Lje.oLi JalrTi-^VI ^ White jj ...'"ijij-JI ?=p»J J^J 
aJJLj r-Lie_aVl j| J_ol ^ 3^p»JI ->J>-2-!l (j-a Vjj v2jV^I Lajiit~-ui^ lab! 
LlJI j""ir I V i«(Jjj!jjfc» (JjJLj i( <i~-ajj pLojJI Lufc 7c-I,u >j i a 2 I 1 j ) aJ^LII 
CjLS^L>J,I (j-o » j La a (_j-!l j mmII (Jj^j>o I j^Q «-tlajj u ' (_y~.ll dJLvjJJ ^J LlL-oj 

»_iLlj (sJi iCjjJl^JI (J-ij-"iiiiU j-o^L> IJL& (j-ujls lilli j-oj . Cyborgs 3-JVI 

Lljv 4_i da aqjejj njLcujI ( f-LoJ ) 7t_o J'-^^' (ji f-jlaj i ■■ i (\_yJI LJLj T : ^LjLs 
jo_L«JI (J1_J J uiij Sjji <_l!Ll& Jju j<sJ i^ 4 j i niluj i . . .A n i ii-v (jjj (J-*^ 
(jjQjioijI pLoJU da-flaac ' (jl (^£L«J,I (j- O^ ' Jl ^ i4jJLl>JI AxaLtll CjljISLsJIj 
j * a ' ^1 » .daj i •■' LiJI » : (Jj-2j joj . . . ( ^^jt-LiLs (JS uij (J-^JiJ Lp- Eintstein 

(j_a (Jjl (Jjj^SLljjj (J^—ljuLlII (jl mJj-LiJ (_5-3j iLJLv <1>-Ll1,I (JjL-u^Ju dUj 
^^-oJI (jjj|j_i dal *"■ a.VI UJ * J ^"' ' "_' r<sJL*JI (_y3 j lLj.1I Jjl (_gl idJJ j u JL ^i 
{_j\r 3jL>-I (_yJI Jj^sI (jl Jl*J » tali i "I *sJ ( _- P iJ'^ (Jjls' (ji^ Ljl Lai . Lp- J J ' a d " 

.« IS JlsLi j»f I JLA Jp-I '•^hpJ.I JIJ-uJI I j-ifc 

.4jLaL>oI ^ "VLHI 3^ 1° '* CJ-2J i(JL»»XI I Jtjk ^ Ijla 41aj«J ^JlSLSjJIj 

J_«_«JI tiJJj J^ (^^"h I ii JLjJti^. i5-ml I ii-kJI 3JVI Sj^-v^/lj tjl I ii'lVl p I ii-v 

i". i .I j I a icdJi j-oj i (j-!^' " t^j mi j 1 1 (2>5l£L!l jJj^ i—il^pSLi LiiJ^ «_«jajjj 
<Cyborgs 4J^?I ^ mijII cjLuKJ! /\ .^pJ! «Lb^Vl J2J t-^UuiJI S-L^t^ 

i>Ll^ t_^jLaj(JI t_pt£:l (j! .43li /aJjJI I'nnjl Jj .«:U.I C^o La ^LuuJuJt, jl 
^_3 4_l1c (_yJj l-<u (_gj mi j II (j^ijpjl < N j mi* (_yjfc i«Gl!i Cj^JI (^ I &j U -^ i a 
■ pjl i ."ill j-jjJLUI J-^lj 2(j->-lj^ (^ «LliC.j j^J^-J (j-^^i' 
SjiJjp- 4_L»-j_o ^^Jl ijj^j^a jsJLc ^1 3^.j_tuJ ^LtuJ^I (J-Sj-b IjiSLiJ 

l"n m"i a Jlj-j V <j^>- ^ lEnvironnement S'ijjll (jjv^JjjSilll jjjU~tl ^ LaLaj 
jl . "". , ,,VI« ^j| j| « SjJLi. 4-j-il i ntVI 4jtxiIaJ I » ^1 ( _ T 3 iLu^Lill aQ) , i "".» a-l 
t_gj mi j II (j ii i ->JI T^jju (^ 3jj3 ' Ji'fl jm/nI<*I ' La i "j j«-3jijj «bl . « Jij<ji ii 
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( JjiLcJI OJ^" la^ SjEjuuoJI U^gJ^jjJI i.i'ilyr 

j_a> l_o jJljLi 'JJ j ""* pL«x>-l («JLc La L«JJ L$-!LJ9 (_yl!l <■— tl oKIl dllj LxjjILa 
( __ > ia-3j_j 4_jl id-LoLS LujJij CUse-n-a I JJ9 (JjJlsjJI CjLlLiC (j}» j t\ '. 1 1 j j.^.a 
(j_« j— l T l S -11 (jl . ((^ ii iiSej > J I «L» ^j a an * O' J' ' J '^"' ' ' ' lJt!-^-*- 1 tJ' ^°' ' " ' 1 
,-iL'iK ^1 j Lajj (jl j^c /a^je-o (_j-oIjuj 4-JlxZL •■ " 5j^j (Jj-CuClj V <jJjJI (JjjLJI 
{j^S l_4J (_ 3 _aiJtjJ L« l^jji (Jj i ii 1 1 1 7cJ,1 (jl (Jj ' >l ■ 5j i ■■ rt 4_L3* jJj_laJ 1 Sjjlul £JL0> 
«LoL<4jjil (J I Je " j La sejg J. 1 """ "^ I '""/''^ "j J '^.'.' D' (j-^ ^ <.'*'! J-£ I fc-* lillj 
. c L^jl ' '"'I' j-xajlUJI 4jl5J *j i "^ > d a J ' *~>" (_t-^ tj-^sL>Jl (j^-«L3 iJr 2 

i L^l>- j i n-»-Tt i_2jjji La>l i mi^u (_yjJ! «Luji*JI cjI£jjJ,I (_p (jl (_ 3 -<-«-' I ' "ilj 

HJjJUl I jui SjL^J (Jj^ l<jK CjJl3-"ii ii L4JL1 Jj-ill (_yJI Jluuj j<sJ LuLS 1 1 i^ajlj 
Jj_jj-Ld (j_c j fl 1 ■■ j 1 ■■ j_jv 2 1 L^-l^jljq 4 Lxj-« JJ^j i " 1 - 1 mi 21 i L^_La !<>>•* (jl 
j-J-C 4_j| d-tTiJ (<s-J " . 1 ...•». a j_xi>JU (Ji-I J Tcja- mi 11 Olu I i a * 1 j iSjjJlxoa 
jjj (_jX>- 4J^ 'f^^i' J-* I J-A (J "jl^ lilli *-«J tjs>-X j.1 < -u 1 11I (_jjLalj jl (_1 1'* 
J)^"""' * <— 3j-<-u Sjul L^_La j*^jI 1-4-iJJ * '■ J k> xC ' (J*^ t ft'* l£' (j-^JcIb /cJ 
3_JjJL>JU 2 SI LaJI (jl SjJJI 1 a iSuS a 1933 - j-ta-jJI «-Sjj-2JjJ» J-2j rs-l! 
i_j|j_a-u x_«jij J-t-ij i L^JLa^. ,j_a /Tj-^tj (jl I * I u « L$J 7-L1j (jJ 3j jJI Sljj (Ji-I J 

jr^ajUJI o^-l J2j jsJl !! 3^-^^' cr^- ^ JjL=e i 0-1 *JI J Ji^JJJ "^^ ^ ^J-^ 
(jL^ jJj (jyl^-j iiiJ^L<ji'i/l j-^- cjlj-ca"^! Ji Jjt" i ii U (j-o «ul» : 1865 aLc 

j iSi c (— laAJ JlSLj (<sJj «4J <Ux»g 'L*^ V Hji'i (JjSLujlS ijjSL^J,! (j^ dJJj 

j<sJL«JI 4^-j j-j-sjJ Bel cjlj_jJlJtA (j-o i ojL^JI /tj^>- i_^>- "^M^ (j^- oljJxu 

LijLl>- (_y3 4jjJij>JI olj-iillu^j^LiAjSJI 3jj3 I'n ii 1, (jl bu^SLaj joJI .<ilojj 
£^c (j_j^ mi » II j Jl^vIjJI (jj_2JI » I La a (_y3 j ii i n" Ji^ (_ 7 ^-II aj^mi ojui Jjlj 

J_ai .(j^/l (_ T ^>- j-»-l I j j i j i"j (<sJ ( _ t jJI i aSljJLIj pLxbj'i/lj sLpJI JjJtJj 

i ( _ > l3j , ^l ^^Jl il_»ia-<ilJ AjIj jl ig I '^' a 2 mi-ii ii vIjjLc. ^J JliJcaj liLo i LJ^£La 
SiIjuj^SLlII (j^ ^jl£jlll JtJ^jjiJ (JjLS pj-ij 2j^la 

) (_5-fl>J l(^-j^ Ml » II (JJ-2JI «LxjL>- 3_1^^cI (jX. 1^ l"l jS jJ (<sJ I LaJl Lijl 

/_ii l_<j^>J I j f, '^-> iSJI J I . ^"M t 3_j^U| 3jjjL>J| 3 1 _s*^? 1 (j^-j ( j>j-'-" 2< Mil 
i(jiiiii-»-"itlj 3jjj^5=JJ SjjjoJI Lp-^JjJ^lII (j£, jl iHolographe /<u-oLi 3^j^-«II 

«1_j_jLj_4_j_SL!I <_j^>JI (J-jLi-uJ (_S 4_uCj_l,lj SJljJljsJI '"'Ijj La-j II jj^i Vj 
(_^oL>JI (J-ua-dJI (_yi iJUjS j La (_Jj-<-u ('Ixs-^J^^lJI t_!j^>JI) 4x3- jJjj^jSjJ I J 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

Ji.b SLl^JI oIjl^I jjU~t 5-llo^Li JUJI dJUj^j .^LLiil ^ j^JI 

<L*Jl3HH d JoU II CjljjIUl ^yO XjbjUiG.j 4.1^0^0-1^1 Sjjljl Cjl Jl>-I A la * rt (jj 

V 4-uT ( jlajJ (j^JT j-iojlj Js± ^yk: 3111111 S^oll) 5^:1 m^iII JUj La ji^-itt 
SjjUI 4_uoL>-j CjIj^ILII 0Jl_A Cjl^jse-La (jl . «CbJlLa ^-^ «Lc^_i^a 1 1 j^Q t <jj 

4j-mluJ J * J J 7" ^"'" I— SfljJJ ( 4_L>^aJ^_LAll «L_uJ_UjJI ) 4_U_uJ_U^0-La11j 4_L>^aJj_LAll 

*_<Cb>J,1 J)' T~ I ^jjl Lb i_2jJ£Ll ^Ul ^^^ 1 J^J-*-l 1 u a **-"<! u t«LuLc ?cJj1j_c£3 (j-* 
/j I C Laj^j-u j ""■ 1 " J (ji 4J 7" Lb (jJ 1 JJJL>JI «_<iIb>J,l I Jui ^^Ibvj . JiJJlJ>JI 
^Jj 3-aJi^a (_5-al3 I «iK 3L)L*J,L> 7-j_cajj i(_yoj^jJj 3-"ii <— 2_oj-u OjJJlJ «LJi '(JL>- 
i«GLaj (j"ij<J (ji JJ^J (_£JJI Jj-fliI 4 j 1 nituj 3_ajL«JI j-uJuJI (_£jJ9 (j-a (_£jj>-I 

. J jii" 1 1 1 U (j-o Uj-»- 7r j 1 .-i J (jlj 

V Revolution biologique S-ljv^o-lJI Sjjillj ,»_.'.. ^"tl Jj^a La Sjjj jj 

^^sUI ^1 jljJjVI (j_U-a i_3jjlJ V Lblj ^yfl L$jl .j-uilL! JL>. (_gl i_2jjl3 

?LS jJlj 4_l>- jJo-lJ I «L-uJ-ujJ! pjjlo^a ( _ t 3 CjJljj-ji a Lx-a (Jjjjtlj (jl ^ flSj 

j mijII (j^cJ LijLl>- ( _ T 3 j_ujilll «Luj-<fcl i_Jj-iJ Jljoi^JI (j£, 7c-U J i^-aj . c- j ; , ,-. II 

^ya J SC flj 1 I ^IjjJu I Jl^-1 *_<llb>j,1 ^T j I n'ft JljI^IJuJ ^ 0" lull [ j-^>J I 1 Jufc I Mint 

(_yi SjjU CjMjJju Lalbv 4_i£. (_)i>Jc <U-j 1 u LxjO iCjIjjjcJJ.1 (_^ 3jij>Jlj 3^.jjjJI 
<_2jjLa jji La (j\J x_<Cb>J,l (_y3j 1 L^-al 1 n^i 3_3 LSLj ^^lJI ^^3 Ji^vjII QjljiJI 
4 I qt'mi 11 JJJL>- «'- r '^ til! i (jy^ j i^jvLHIj «^jjJ,I [j-u n_3^lLa j_j£. jj* Laj 

jA^I 3 5 j j II jj j" in (jJlltLij .3jISUIj c.Ij c^aJlj Stress jLajVI (j-a Jj-ill 

HjLiolJVI JlJ (j_a L^aLaj i"il'^ij 1 ^ 1 a j a 1 1 I ■ j '» cltje-Li-o ? Jl^ LaJL^j i^j^LS 
J^"' "I I 4J9j_La_aj j-x^L>JI ^jl Joj_u (j^_l A^J-JI £)\ ' " ^1 ^j^txist Jl^J Li>- 
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.Sj-^sLjlII 3_<-£:LCo-VI 4lulj 3_^£j! SjJaJI 
a^_jJ1 JljI i n ll ijr j>- jJ j_l £wU I /y^l Lc<aJl * a"**- oil 
L ljv^J j-'l S - T J 1 (j^_i (J^LaJj ^jt)) ^"i" i nl (jt » ^'-^" ' '■" 
jjj « Sjl Jajej] SjjIjJI j^=->- 3-<k id-uLcujVI -1 j 5 1 1 j 
Sj I iaaj<J I jjl JuiZ (_^II faJ-^" (_3-^ J k* ' ' I 1 i<r fll LiJI 

j_iS_pJlj njLtujV! cjLiC.jJ LcLjiu! J <" 1 iij !»(_, .'lis 
«Gl Li£ 3UI...H j.t ,~^< S^jjlaJJ 3jL«JLI S-ls-a^Ij 

SJljJL^v j " ua-a i_al mi "S I fj-tb Ll>-^JjjSJlIIj jsIaJI 

j-il-JS jl iSJljJl^v Sj I ua-a. r-LlJl (_,lf j-lLJS ( _ T cLu^s 
. «G_aj_j t a _g_^ i ii ill q n i-eJI -i^>-J Lt~^ ^ L^aAJl ^_ r l^. 
Lil 1 11 tlj iSJljJl^- d-LS-jJjJSj 8j I taa. (jl fQ-^JL 1 
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. j_i^L*ll ^ I Li^aJI «_<il»J,l di!i £yl i3_£^Lu]lj i^-LS^li-^lj i4;Ui-l2JI 43l o i u 
(jl » jjalu-uj (*3JJi JLiLtoiJl /j^LLLaaJI *_4lij>J,1 «bt_j_tlD (j_a 4_Lu ^1^. (jl^ (J-*J 
(_ylll 4-jAAJLi au.^1 * J"" i "j LoS ''*-^>- tj-a " y.fVI Ijtjfc jJJlj^j (j_a jj S acjJ 
, 5^,'al ^",tl -ojJUIj i4j£.LiivVI JaLaJ^I (_,lr CjIjIs (_yltl iIj!jjj£J! I j/ a CjjJls- 
JJl-lj J^ jLjJLcI (_gjj^jiaJI (j-a (jl£ (jl j£LiI,l I jui <-2>»J JL>JI aJJt ^j 
J^Li. ,j_a i vt '^ tl I Jlj* (_,-3 4_L*£. ( _ T J>-J-ij I JLo <-3j-»J JiJSj .3-<i*J J I I \j Laj. 
(^ mj! t 5-j; mi j II SLp-Jt u^S: S-j^v^JjjSlII 4-ujl»-!l 4j^:Lu-aJI SjjiJI jJjb 
Ijufc (jJL>-j i4JLliitJj (Jj '^ n-LiIajLlj iOj-lLi 4iL-3j i4jj^»-j (jLvujVI 4Jalm 

. (^Jbuj 4-iLa- 1 1 ii «li!l) «Lj-aj_i OJ^-" 
(Jla 4j^jju I'U^.LLca 3<l L^aa» (jl Laaa.! ^^3 Vy=J lS 1 -^' ( vJ-aLtil (jLvujVlj 
Lx»-^JjjSiJ I j i/yg I LiaJl > o"-a- oil JljLvuJI tlj^jVLa Ljejju jjJljsJI (Jj-oLLo 

j^.LJko l j r C j_LAjLi]l (jl^JI jj>-I ( _ t j* , J .S" , ,.t I 4j (^Lj Lx-O (jjta-jjJIj i^-ljsljjl 

SjjJoJI 4-L^gJJ (jl (_yi^. i«-j-u-ajJI *_a Lj^2j Jl>-Ij CjJSj (^ CjLciiJ (_jjJI pj-^' 
(_g jJlj . L&jJlJ^j jl L^lS Ij^SLiIjj (jl (jjj 1 1 gir (jjiLu (j-UjJio I iajf o jui 
(_y3 (jLvujVI «L>-ljJ (_ylll jLpJI CjVLjca (_j^- C^J^ J-* i(<s-Aj-ol (j-a LLujlj 

j-tb ,_,**' i-LaJI JlJ(-J La (jl i a t^/l (jl i4_ljLjILo i_*jJL-uLj (jjjijj *_loj>JI 
JL*-lj . -<ujji3 (j-ul!l LujJIj «LuLvu-i2l (_j-Lc IjJta-^JJ 2j 4_i I^l»-j^ CjI Lii>- 
(_2_L*_« i Jj^SjLa 4_«_«l>. (_^b /yjl loaj ^JLc (j mS i n) d o i nl (j-^ i j u 1 1 ^ 2(J_A (j_a 
plj_i2 (_j^-jJjjSJlII jjU'tl jjj^la ( j£. »_<^j>J,| (_ T i^. 5j-La-j i "tl Cj Ll>-^J jjSJb 
La lil i(jVI Ljj-La-l (j^LaJ.1 (j-a 4JI j«JL«JI \jJt JiSJj djL3j .^."11 ( j^ «I_ujla 
jj U" tl I <- g . U Mi, tl i(jj_aj^LII ^_ysLx—LJil\j i«l_aj^UI JljIjJkl Cjj_3^j 
Cj^jJI (jL>- Jl^J ".(Jj^jj i4_2jjila «L2j_)ilJ (^ Lii>- V I jjU'tlj i^^jLvujVI 
i tut-iiaJ Ij (_L^j>JI Jlj-j (<sJj 1 1 gj La jl SjJaj mJI j>JL^J 7-1 <i i ntl (jij jLui-^U 
^ j ^ " >.V| Lj_>.jjj_i£jij1 (Jjj_Ld (jx. (^Lij 5j_Li_u_u (j_a Uj-^_a Lu (jL?t_uJ 
1 1 Jlj* CjJLa-j V Jl^j i I j tl .", , ..I ^| , I, j j! Jot", n't J^j iSj^v^a 2alUtl"a 
ijiukujij 3>-^' '"'* i "~tl (j>-JjJ1 (j^Sj-Liil (j-a <ii^ dJJLijij Z^^>-jjs 4^LWI (jSJj 
(_ t jJI jj_a2l (j_a Lcj_l Lj^^JjjSilll Ij^jo^.1 J^ i\ oUtl (j^ (jJjJu I j 2 i «JJ 
5 k r- j (jj^DI 2 -i la c (j^i ' a .~..<~ L^j^/ (_,-II-»J <iiILj (jl i n'tVI Sij^a jJajj 
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fOLiivJIg |J jS'i infill jjluul 

a, ' 2x11 jji tjl i n'tl JSL! Lajui j^'j aj iiTtj jj Lajj iNoosphere <icji^a 5^ 

.^i ,Utl ^| , ,i' t V| SjLc. j-jx«j lS'-*-" 

|4lhJJ (jt^- I J,' J "■) ' "J *JiJJl>- S^JS 1*1-0 jj I'^l I M<H (ji I I \ MIJJ jl LJJ I II <1 1 I I^JLS 

1_£j_Ju-jJ! (jLiSJI /_3 j_l*3j (Jj^>«J £)1 ci*jl3 (jJ (_ T lII SjJLl! l*Uj i'LjS-U (_5^-J 
. L*uJl$£. I »S fl)l laa^JI Jlji^-J j ' Jl ^ ^-^ 'Lhj-'-'lJ '"'„' J^ ^LaLJu ^ijjj>o 4_u1jlaj 
. aj_jJ1 ^ji i n )j ^ i c [) la ) l_« -n J ■**" 4_Ll$J1 j^_a2l ^j-* Ji n J ' uxll (j-« tj-"^ 
(JLvj <_iL&i jl 5jj jJI 4-LLLSJI «_LuaS i4-lL2IU|j 4 joUll Cjlj^a-UI (j-° JtA^ ^ 
iSJjjLLa Cjjl^>. jJljj i ( _ > l3j 2 1 ^1 Sji^jlIIj i7cj^JII ^1 'j <a-5Jl ^1 i -I iJa-aJI ^1 

. «_ij joJ I Jui (j-° IjJ" O^ c ^-°3t!J' 4JLa£,i (Jj'3i * ' * a " ^L>-Lc "*• usui 

tjj mi j 11 i_ii2JI pjj ^ r-La-JI Jio (>a S_oLgJI ,j;j^V| 2u*Ll1I oljl i^YiVIj 

^^i^. ^jLcujV (J^A-a i tiS (jlS-a J^tj-J l^J i _ T S^ILa ^jl i n >l (j-* 7* J*"" try t tiS f} -1 ) 

<_*-jL»- fj I r 4_lSLIj ii_2 jJ 1_o j_lC. Lij <"i i ii a lj_ol Ltl JJljJ Ju3 . (SLpJI Jlx3 

^1 Lx-ilj .i^i aj&a I JJt (_>ujJ (_jIaJ I aJL2jJ! (Jj^Ja (_i (^ji-l S^Lai. ioj_l»S 
J a", mi" 3._.jUtl ^^ jjLuJ^I ajUj,,. ^1 (Jjji.1 olaLbl dllLufc idll j lJLs. 
(j_c I 'j j i a 2 3 i ( _ 3 _L«Ji,l «Lx-iJl^. u^io'ii ^?.\j~ij 3Ju2jla 4jolr Cj^*v *u (_ji£. 

4 j •>■ jJ Lu_!a£Jj ^_lji a . Ljj LujLuj&I LJjJLi-i 4_j_u_U 4 joUll L I ■ '-^ "M I -i j 23 

. L&j-ol I m i ii M CjLcl^li-VI ojui (_yi«-o L^-i-a J o"i i ii i 4jolr jl 4 j rr i ula jiij 

4-liJl i n'tV (j-CJ (!>£■ J-ir!-«^! 4-1 La- "i i nVl ^Ir jjLaJI Jj^JI 3 Ij J~ (_,lr JjuiJI 
.cCLuLvuj! (J^lSLi uLlujI J ;l2j i •■! I ( _ T 3 'r! J;E i o' * j'^" 1 ' "_' Ly* 3 " "LaxSJj 



(- I c J n~ i"i" 3JjJl>- 4 n i nig (_,i^. £ ^-<^- a £ ^i J P (3*^4 ' ■ ' ^ .' O-^l J- ^' 
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4_^cl_«JL>-VI Sj J~^*1 (j-o C-J LaXi jjl j-oalijIjJiJI jLiejV 3JljJl>- (JjijjLsLo 

t ,-^- uL A_t.J 1 K i_u d /_3 jpj Q "' "*• Cj Lj_u)_4_lfl Cj l_i_u I Jul /_LtjJ j I 4 i ■ ■' I J ' nl Id 

3_l^LsJL^I oljjl ^jJI Jjjtij jl i3_JjjJlj 2LjL>Jll 5 ^t^Wlj t j| LalaVlj 

i^^-jljjl «Liljj! j j La j (jl I j" U . ..Ij i j ,^.1 .1 1 L_L>-jJj_cSi]l (jLtujI » xtaj i "j 

ciLml j i n II (j_o pj_> j_<k L^-j_u3j (J-^^il (jLs il*LIj f-^j .4jLLiLji (jjijLxjj 
1 4-o.jJj-&l!I 4-lJjiJI Sjjitl l^r.fl" ^pJI 3-ojVl S^JUI S^«>Lo ji^Vl 3_Ll»1I 

(JjJsIL<jiJ,I (jl Llua ijjSj (jl <-;-^*J La Jl>- (_jJI Ijtjfcj /yC I LuaJI *_<ii>J.I Sjjj 

. uLcujI jLcujVI aI.}Lo I La aLc /_, S-lj i ■■ 
, - 1 1 , 1 U" 1 1 a i Lj_y£i Lt, «La_uJi I J i "■-" (_jJI j j i""t CjL-uIj i nil (_>Ajlj jl ^^c 
J JJ ' ^ tf^JjIaj Jj i<lcj-i ^jJl>- jjL>o Lulj (_y3 <"< i imI i(jLcuJ^LI (_£_>_i£LII 

(j .I i ->J1 3jJ^ ' Jl -*-j c I * ' * Ljjj? i I_l! LkLjjful LoLi»-l jj^j jl Jlj^-i-aLi!I 

( _ T ^j'ill OjjlaJ (j^. (_j-<-»-a «U La ^ii p K" t jl » jU" . ... QJSjj i3_aLi!l (_gj mm II 
i_3jj>J1j pjj>J1 (j_« jj*j*IL« j_A J t«Lu_uL_u 2] «Gjc^j i la -^"^ I j_A jl ^J .>.aV1 jjs&j 

.(J^JIj 
sLj_>j_jj . «LxoL>- 4_j_ij-j j-jl<3 \-*X I jLcuJ^I 'Lu^j ' . J t->"_' Lblj (_y3 j^^l 

>lx^ S^lSjLLia'^l L&j-pjuj iCj^LSLill t-jj-al^SJSLi^ jj-aL«II jLuJVI 

JljljI «Ll . (_, i ii j Sj f j-cbj-o «_L4J>JI j La j (_y3 3_u^lll j'i/ i2_i o fr^l (_y3 4jLc 
i«L^>- (j-o Zjju3\j>J\ SLpJI i—aj^^Ji (j^ i ii -a-" I (J-«-«J (j-o (Ji (<i^J ojLjILcLi i4_lLLc 
JS jl (__^3 ^J- ^J -lO-*"' ^4^ (j -0 J.'»" "it! (_y3 SLpJI i_2j|jii jIJlC^/j 
(j_« (Jl 5x121 (JjL?e_i LaJlJ^. aj q i^j Cj^lS "id (j_« (_j.il ^j i n ^JijuI (_ t 3 »_<u^e-« 
j _'j Laj (j-o jjs^l ^ j I tajj U 1 5jjim I iibJi^JI 4jj_slll (^l ^JjoiSlll SjjpJI 
CjVL^a ^^ (^JJ-II jjL»xII (j-« jL^l (j2 1-MlLm Jtlj (JjljJaJlj Cjl i hi uj-all 

.Sj^Jilllj 3iL2i!lj ^L-alaVI 

4jjJL^jj L-Jjllaj, I jl i ii Wl jIJlC.1 fj^S 3_u_slLI JjJlJ (j-o (j .nl «LJI Lblj (^J 
(_5^L>- al 4_l9 JjjjiJ jLLdI (j£ juu3\-xX\ «_<ijj>J,I (__ p 3 4_uio!j 4 'nf (j7n<_i (_jSL! 
3 J o" i ii 1,1 j_ulIIj axSJ L ^LaLv jjSLj jl (jSL«-i («JLc ^^ • alaljjtJIj jLSLsjIj 
1(_ t Jjla (j-o 4 a-lSJl tlloj>o La (J£Li JJJL>- (jLtujI ^IJlC.1 (j^ Jj Vj .7cjjLlII (j^ 

. jljjl>JI jsJUJI ^ ^yij^j jl ^jic Ij^La jjSLj ^^SJ 

^^ «\_LijLi_« (j-« jlitj 2( CjIjLuuI QjJb jl *.(Jj_flj jl _j^* til (jS_4-i Lufcj 
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(ULiivJIg |J jS" infill jjluul 

(j?-^- JJJUJ 2 ^£j i ii i J 1 (jjlSJl (j' C & T ^ J * (< U' ( nip d olS (j_« N J ' «a 2 1 1 f«-£3 

i_3j_<j/ ((L'homme de l'Avenir J • aj ■ •■ 1 1 (jl ni'tl» (jlj njLoj^lj jj<^»»tl j_a 
(jl i ii tl L^J iuk» Ly-"' *_3ljjJlj j-jljJLlI (j oAlI 45^L-u ( _ t 3 UL^oLi- (JJ^J 
i«l^>J,lj 4 »" o II 41>-L>-j iSLpJI ojui ( _ 7 i 4_uj-ajj i«L-uLjj «L2ls (jlj i ( _ T iisU,l 
(JS ^ 2 l > l_2j_<_u i(jl i h llS d^t (<ij 3j L^Itfe fl SjLuljj ijJ-alSJlJI J^e-l 4ojlujj 
U <i i ii J Ij-JjLv LiLuiJl i_L!!_L& (jLl *Lc>VI LtaJJI <j-<t3 1 04! j . (jl£ Li£ dlli 

J;*"' mXI (jLcujI jOJ-uVl IJl^J 

^_3 4_L]L<-ujj 4-3jL*_a i"< < 1 nj-j (jl 1 11 tl '(^jjJ! j"h<J (_£ jJ! (jLcuJ^I (jl 
4_al_ai -» " flgj (J!j-J V CjLj-iLSLa^l (JLx_a (jl_i ".(JjJLlI a-UalL ■■ ' (Jj iJjiaJI 
jl i«Lj_«_LiLiJ! jjfcljiaJI ( _ T 3 joS^tjj JL>-I (jLcujVI (ji lIjQJI <j-aj .jlj <i"n nU 
jJiSl ^ j «j ■ la 1 1 (julj^il «G3j_»-aj 4 olr J'^^' 1 L^jtLso sGLlIjiJ i n<n ^j '— j ' j 
:«(_jl ' tiN fr (jLu^J^_u_u>> (JJ-OJ . (Cj I '>**-'! TcJjLjjl i JL>- (j_a '"■ ua rt 3jH3 ^1 (j_a 

(_, I r i_a!j_JoVI j_& oj-j (oJ a! jIjI «!jj-u iSLpJI ojui ^^a (jl . uJVI jjj (jl 

J ■ViaVI jjj^laJI ,_^ 4j jj i uJlj I Jui ojLt^o «Ll>-jj (_j-& 4j i j aj 4-ajJjj 4_jLiC 

OjX.LSiAJ «Cl£jJLA (J mi" LX-ll <tjl_ol£LaL (jLcujVI 3_3jji_a (jl (^ L*JLi(j-a (j-ojjj 

1 1 J-J-t-J Ijl mi 3_jii-l jJI «Gl_p- jIjjjiI - j^t cGVjUtA (J7 ^ i_b Jua£ '2j i ..V.ll 

«G_lS_o i4jjj< mi^LII ji ' ^jJJ < mi 1 1 jlsIjjJLjj pLajJI CjLJLi 4I£jjla (jl L^ 

.(jjji-^l liljlm LdJjiSj lAnormal ^gj mil j_lc. <Sjlm JjJ^o (j-o 

(j^. Ij^Lca (jl^ sIjj-u i3jjLcJ.I 1 flj^ ta 1 1 ^Jjtll S^iJ^m 4-1 La- "11 nVI i /j-a-" i n_t 
» jU" , uj (jSj -"1 2 «lf ajj t^aj » ^"-»-l I £^c J'j"*-*(j'". il^jf ji d »j ,ull 

.^ru^^\ (j-cbji! tiJ^LuJL. jl j^l^JI jJbU ^>L^1^VL. V! <d u;aa.J d'\ 

La Jl^. ^1 -lajjuj 1/0JUJI uiljjij 4JL3 ijj^sUII (jLuJ^I ^a^jJI ^jLuiJ! Lai 

Jj^j • i3 " r b (j 11 1 -» -l J 'C m i ; 4 (j n J j J_j i^L^ mJ J (j-a ji^l t Tiiijii-* . ^^i^. 
J^ tjl jj* 1 LujJl aJJtj^a] (j^ <ll t-i^cjui (_gjJ1 ^^^jiJI (j! :(((jjl" mi mI Cjj-JT » 

.jo^ij (jl (jSLaj L^j£ La 

(_j_Lc j— 13 I'll 2 jjjo '^* 'I '""^'^~tl (jLcujVI mjjJ cj^sjj jiia (JjlAJLij 

ljui (_jJ! ' iu ' '"J (jl pilaj ' "I 4Ji LoS . «_iilLi 4_lL^. J^jij 4^u^La 4_lojS_i ^iiJI 
CjI mi i a (j_a dint nl Laj «L)jLa > I m (j_a «L»_j_li Lo_a 3JlJJl>- Ij^-tJ ^JLul 
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I*|LuULjLII j ■ IfljQ Q I , iJOJ a i 1 1| 



i-xljjus] (JJtiiJu ^jL-ujVI q] l ijr JjtJ ,j_a1jju1 $JJb x_j_<u>» q] «L>-JlJ 2j . «Ll>> jJj_tSsJ 
VI Jj S sejj V 1 Jufc (j 2 « uj_kaj)> Jj-Sj (j^e-»J ii>J^. p Jlj_«j g^ j ' ta a ^J^-*-" * hL?-^- 1 



?^.UI <** «£>£* gnil rh & JA 

dJJj j<uil (JJiia ij mm II tllLj i "■"" ij-u 4£j~ mi a jj^" '^-^ UitLcji CdK lil 
jjjjIJ cllajso aJlCJ icLscj^ uaJI till <>.al "It (jLcujVI <_>ii3j '■(_?-& jj-"" i^a^JI 
S_ai < i nil (j£, «Cbtjj i3jjJl>- 4jlii< i jSri"ill (_a tLaLSxi "." I sLcj^jj iJjJlJuJI 
( _ 3 _uu (Jj i^LujJI d "'ljj ■"■ pLj-Jol LL& S_ai < i nlu > j i a 2 1 1 (jjijjj . CjJl»-j Lo-bl 
^ i a a ' (jx. ( _ 3 _cisj_jj i4jLljlS_oI Jj 2 se J (j^->. «j-«ju mJ jJI jj< ."ill dUj L#j 

.^LuSVI JUSLII ^1 SLwLulil 

i i\c I ( _ T 3 j 2 "-"'"' <jl tjSLx-s "^J i4_ulsIj j-;tc. 4jL«JI oJ-A (JlLo (jl i 'I i"i 2j 
plj i-aJlj i^pjIiJIj n" "i mi" It tlA* - (J^Ct^ O^w^*- (j'-" 1 - 1 ^'-^ i«GjJl^JI CjL«jii>J,l 
systemes 3-j^.Liia.VI ■«■ tv.tl j_uG £yi /n 1 1 nj j«J 4JLa iJjLv La^aj ^ • ..AMI 
jo_lLu>o (_,!£. J-4JU «U LJa-iacJ La JSLs .aLj^JIj JjJtit LjLp-l <Lj3LcJ.I Socisux 
(_yj| «_<ijj>J,l a\ . ..Ail .J^I^jiJI i_djj 4Aajv (j-oj .«l^i^A» .".tl CjLojillj CjI jJI 
""" ua-uaicj (_jJI (J-«-*JI 4j)^>oj i^Lill j_u£j j_u£ L^jLj^"n na (jij JjlJI till fl-Ja 
(_>^>J LjLLI I jl (jia-al—LlJI (j_o pj_i jLajlj ijj-oljjj,! (JjiaJu (jLtujVI jJL&jlj 
i3_aj2 u i frj-ll j 'Ciill ( _ > I=jjijj iMjj£LiII JjU(JIj mJjJLlII (J-aJ(JI (j^J J »" ii t, I 

Sj^m pj^tl (j^jj '■t3j^^3 jlcuj>JI dyu J l^AIIj i'LlJLlSJI ol 'I ^~<~VI J^Lajlj 

.4_l>-J)jJ| /c-l2j1j 
^j-CLs-LJI (j-a j_uSJI (_glj /_^ ( _ > iijjijj (jjl Sj_caL«Jll 'LuLcujVI etj.^»^- .".ll'a 
(<s-SLj*-1j (jl (jl i ii tVI » J La2 • ■._' V (J^l^. ^Lajjj ijJ^Laj^LI jLSLII (jj^'v lit, Ij 

l_jjjjlltlj l4jj UUJ Mjjltl jOjLlltlj I I g-lXC I Mlij (_yltl «LU^ltl fjJ >(_P-« (j-« I Jj" 

j uojJI I JL& sLbl (jjj Jo-I »_.U-.,.._. V mJ jJI jTMitl a>Lc:VIj loLailj Mjjltl 
jJs (j-CL>-LjJI 1 _^jt-l (jl_3 I jj ■(_, i I i nil jl (_yjLajVI o^jjG (jjH (j — I sejj (jl 

(_yii«JI l_jjL>JI J-Aj l4jjLjlj2l ^^'^-> '"'II l_jjl^>- Qja t_UL>- (Jj-C (_yJj IjJlaC 

I j 'I j" ■■■! Jj i(_£^3.2?l i_jl^>JI IjjjiLjj ^ j iS! i i^jLcjJLi ojJl^jLI^ (^jl^VI 
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uLtujI ojSLj (jl t_*^=j J. 1 ''"" "^ ' ijLjijIS jj-oLiil (jLtujVI (j! IjjjiLij jJi! 
(jLcuj^La .(jLtujVI (Ji^. (jjjSill ■ i j " (j-"j-I j-f^J I j lixseollj i3-3j_»Ji,l (JjL-uj 

•_L_La j_& l_Lllj (_ T J3 i t^ejtjjl IJlj&j t(jj£Jl jlj_<_ul (j_« * i^eJLjJl [j;-^- J J la * q 

4-ku-^LlLl » aj-2j olj-i L*UjJj . SLpJI /^ cUaLij <±jjlaaj i3Jljjjj>JI «ULi-iii- 
tCiLajUll <_*-<jj3j i3j_jj»JI plj-il I tuxi -""j ii_j^jtlll ^1 JUjjuj [( 4-On^-UI 
i 'I mi II f_j I r 4_L<fcj i_xjjJ3j <0j-±£- J'3^1 (j-IJ pi 1"" nVtj i«Oli <jc j^jj<j-1Ij 
Q3SLJI jIjjj/I /s^S 3JjLx-aj ">jj-^ A An 2 (_£ JJI S^lj-SJI (JJ3 (jL23lj i(_ 7 J- ( jitl 

.(_g^cLiuJI (JLpJIj ^ joUII 7"jj-ll o^-j f-*^-> '^-2j>iaj 

.<_*_ilj^>JI S^JljLLo ^^^•> •* I .*". , ,.t I j| jj^3L«Ji,l (jLcujVI ^j 1 ^*"- ,".a 

^jJjlj Sm^> .Si II ^ (jjljlll '■"*-* d^ t ^-" 1 ^J Equilibree SJjIj^La LgJSD 
i«Ll>-jijj i4_ujijj 'Lj-lSj i^j^SLa (jjo L^jLajio 2_al£ (_jJ3j < L&jL*jI ^^a (jjljj.ll 

(j-a (jLcuj^l I JJt (JILa «LuiJj (jl (_y3 I ijajl liJLjj (jja (jjjjjj . I uaj| «LjJiL>Jlj Jj 
CjL«jJL« (_ T 1^. JiLL^tU /- * i nl 4_jjjHJ «Lu_uL_ul «LiLc (_ T jfc «Lj_ciiie_taj1 *L^>-jJl 
(jja jLlsl (_y3 3^*- ^ I J ' aloltaJlj j^^Hj (jJ^tl *- -*rP" (j-° '(J- "^-!! (jLuuVI 
(jj-iill (_S n-rji n (_gjjl jj mi i 1, 1 (jLjjjVI (jl Jj . I J Li-l L<i-i3 (<ua- 1 nil, I ja£.l_uJI 
4jLl>- x j 1 a3 (_ji>- 3J3l2j-IIj /siaJI (jjS ' 'J 1 ^" <j-« «U Jj 2 .(jj^ iSudlj (_£jL>JI 

d "'J ' a ~* '"' OJ>£j| i4_l aJuLJ LiiS J-4Jtj1 (jl CU_IJ*_)J . £j_LC 3l_L>. (j£. 5j_L4J_« 

4_l^.L«JL>-VIj 4_^3 IjJLjsJ I J 2 jj 1 a » 1 1 j i^Ll^-jJj^ljJI (_^ajl LaJJI (jj« 4Lu*j 

.S-jI^IIj iS^aLSillj 4j.al i^'^VIj 

tG_S_i_L>- /j I c (jl 1 11 i^/l (a^3 3'-^ iJ ct^ L^oJl2j «Ljc_uj Sja-aljiJll ajIaJI 

(_yi ^ 1 a 2 * " L^JS" «GLp- (j'i/ 1 1 jul jlJojJI «_Lj V (jl . n'tVI (ji_> (_^>-j3 L^jlST 

(_, j mill JLiSlII Jl>- (jc (j^iSill IJL& Jilo .J^ISJlII (Jjj-I (j^a j-<u-tJi,l JjjjJI 
I -T"j a oljJi£ 'LjSrh' Lt^ lS>*"^' ^tP^' CjLcjISU! (j£. tfj-J-4-i (_gJL$l jji 1 Jj mi i 1, 1 
oli-tt^ . 4_^3 l-J^=-J (_gJJI Lto-jjJj (j_o 4_aj^iJI Cj Lp. jJjjS^J I t-lLtujS'l (_,lr 

SjJojIII faSlaj L^jJI mji '"jj Vj ,2 .j ,Ull ^^a 3J_aL>. Lajljcj V cjLl»-jJjjSJlII 

JT^' dJJ JlJj i L^J-II (J-t-^J^-i i,^-^- jlj> 0"' ' "U (cIjuj (jl (j_a JlJ 2i (Jj t3j\jjJu1j 

.(JjiiS^I j -* ' jj Laj 1 1 j «LiJI ^ 1 "^il 
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J^>.JlJJ ijjIjVI (JjJS jJjJ (jl i nJVI (jl '-(j-A ^ j/ a *!j-o V (_ 7 i!l 2 SjS^tl a 
t(jLwAjV 1 4_Lx-£U*_tli I h i ii^ 1 m mi (j «a o ^"^J t3Ljj>J1 *jJ^IL«_a ^j o try (^JS LpsJjjJ 
iSLpJIj d »^ijt-tl r.ln^Ma (3^-9 ii— ajSHll (_,i^- ijj-»jJI (_ji^- jjLill (jLcujVI 
LLui jjjjJI I jj^ ^3-^ **.^ -t* VI (jjk (jl i L^Ji (jLtujVI 3Ll>-)) :«ajij^)) (Jj-2j 
J J j i " a (_j-3 (J_oLlJI «i_j^x-i LoJoX. LuL^J (<u3 LijjVj (jl 4jLuL>Jlj i LSj iSi^ 
4 j o Ull fljl JajJ I j-j^. • • • «Q]jjiL> (JjO (jLtujV I CAaa> ( _ 7 j-!I SJj^laJI 4ia*jJI 
LaLxj J JJ '(j-^l J-^aL>JI CjJSjJ! (_yJI ^^^ I Li^aJI 5j I laaJ I j-l£- ' 4_L>-^JjjSJiJ I J 
(jLSLa ljj| ijJLufc (j£j /<sJj }L£ *• ^aj" (jl£La SLpJI oJUfc (_y3 (j .nl :4JI (_,lr 
.(JjLuJil 3_>^ ' iJu * l (3i>^' "^ <-^JUa 1 1 3 i (jL>-u-il i_£2 i— i^j3 
Jis l!^>oj iCjLJSjVI *-J-<t>- (_y3 IjjILijtA Jijuill (JjSLj (jl (_£jj^-iiaJI (j-<^3 
' a_u& (j_o 4_lSL«j (_gJJI i4_Lo JUJ^sJI /. 2 l~ la i«li!l »Uag ^ SjgJ i a jj La 1 < 

(jl_*_aj Jtl (jl 7r J**- l^> . *_<_uLoa1I (jjSJI 1 Job (j_« $^>9sSd i4_^>- (j_« (jLojjLS 0j1ju_uI 

(jl VI ijjcj-o <j-o 4_lL3 JJ3 (^JJI JsUJI 3jJJ-o (^ Juju>o La lj_u£ j-i^L*ll 
.4-jJl i.i'iVI (JSLiiJI JjJl^JI (jLujVI I jut l-cluTiSL; jL jjJUoJI jJUejJ^VI 
'.(^Vl (jlj i n II I I i " a il (JLojj dllj f-«J '5ji luiajJl 4 j?l-»JI (j-uljJLlI *-jjjj 
2_.'.M ;;,-MII jjjj *-«^>JI (jyJI JJJ-*JI (jLi-uiVI JJJ^JI J^J-" J -* £: ^ '^L* 
ja_L«JI (_)-»• j j_col_«Jll (J^vjJI 4-j_iLJij (_j_iIJljJI (jl i n iVI L$_i • a_La3l t _^_HJ1 
Pouvoir 3JaJ • ..Tt jtj cUlLajj ,2^1 ',,^11 jj^j Laj 2<-l ;,^ll Ja^j i Ll»-^JjJSLUIj 

2jlILj Lufc S3jj-oL«II Lp-^JjjSJiII L^j 4j-p- (_jjJI 2_ajLiJ| ^j^ll si£LLcj (jW 

. jjj Vj ^^iu V ^1 23jKJ| t( ^l5Vl 
JlJ Vj i«LuLcujl (dj^ SjJJJ i3j_i^aljLA iLL^-^J^u 3jJJ Liv j»^J-!l (<sJLc (_y3 

. I i j LlJ (_^cLllII (jja 
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^Ll^v^I /<s_Lc (jj <— jLjSLII I j_A Jj i a 3 (j a -» i ajj 
(j_o Jij^e_Lo (j£Lui_i J j_*j I olr ■> ' 2j la Biologie 
l—LJj-ij La IjJU /tjLlJ *-o '^jj iSujI 3 » j j la 1 1 I 1 1 J 3 

LaJiJt^. 3j_3jia (jA3 (0-! (j-^lj i(jL-aJVI (_yl^. <bj tail I 

(jl "■ iVI «_J3j_i 4_t^L>JI /«i j itLfl-11 p-l '^" Cj_iLi 
j^.jjj ,_j| , ,i jV| ijjj 1 1 ,1 ILj S-Lj^Is SjJ, 3^jS!j>J,Ij 

tt j i<il (jl JlJlj d-i^Li- '(Jji ' m"i tl ^^Jl &JJJ uaJLj 
Jj^tilLi I jj i a se a (j_aljJI CjJSjJI ( _ T 3 joJjJ! (JUlJujI 
d ri I" Te_a jLtjl j!i joJLc J-JkJ i«Ll>- 2 I (_]] SjLXiiaJI (j_a 

jj^oLlII «Ll>-2| (<sJjl3)) njLtujVI (^& fj I in'ij AUiJjilj 

^.aUJI a j j a 1 1 J^^- i^ j-JI >* La Biologie moderne 
^1 j Mil (_2-l| (J-aJkJ «L*_j_lLij1 jjjtjso »lj Mil ^j-a CjIjJlII 

.(((J_a-t-J (jLcuJ^l (JJtJsO 

q uSju La *_a^e-« ^_^ SJljLoiJI (jLcuJ^l 3jj_ci3 (jj 

43Lt>-jJjjjij|j i»_«i>JL! lJui3^L2j JlSLiif *JsljJI ^ 

SJs^LjiJI (_,i^- Ji-oQl! ("u^eJ J! (_>I3j-i1j LxjO i tLalaJa 
. 4—1—11 i ntVl jajjillj «Ll»- jJj_lJ I 3jji!l Cy-i «LpljjVI 
1 4_j_^*- j_J j_ j_J 1 Sjjllll 4_uLoiJ2(1 fa-j^l! (j)J o ' >» t, 1 1 JLA 
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lj_u£j . 4_L>^aJj-Lit I <13j_»Ji,l jLul (j-O JJLJ J-& J-l^jL*!,! SLpJI /alt! (_£_^»- 2 Ll J 

ajJL*JI (_j-3 jLSLa 4-j-il i ii iVI j<s_i_2_L! (j-ujj 4JLi» '.(Jjjjj j_Laj 4^>-j Jj-cuJ La 
a _i i n-a-q 4-mj o 1 1, 1 j-A^oIiJI *_a (J^Lajj jl ao1»JI ^^3 ( _ > ^3j^fli,L3 "^ gjt-ulajl 
(^SLx-i (_ 7 ^-Ilj ' Luti I 3 '"V^ J -^-a*! (j-° CT-^'j ' I j'^^-N " ij^-*il ^Luiu^l *-a 

. I j'"* ^j^Jsj r I La c | 
4-LiL-i-jJaJI aj I » II 4_La_ut Sj^a J^Ia (_j-!l oJui j la ' 1 1 4-&>-$ i_H-^l Aj^ 
4 j i n 1 1 l_j (j j La o V Ijufc (jl ct^- J "''* fjLuJI OJ-^' ' Jl -'- (*i*II J-*- 1 (J^Li. 
i _ 7 Jv^J^_L ; j1 j^n ^"11 Jjj^Ja ^)] lLU]} t4_pjl i nil aoIjlII I ' ^j ' *~* a* j 3Ljj>J1 /^Iaj 
(aji!l ojui (jl (j-o j<si.jJI (_,i^. ijc-LaJu (<u! jJI aL^LaVI 4_La-ui CUs^i SjLc «_2j 
(jl dUi .Adaptations '"'I a-i£Lj jl Fonctions i a-jI Iaj ^ ml lI^jso ^j^ a -^ '<* 
j j i"ij 4JLa " iuSJUl La I . «La-ia jjSij SjjLillj SjjLs J o i""i f<sJju LaS d-o-jlaaJI 
(juiJLa . Environnements tljl 1j j II (j-a Lujla Lc^j t_-i mLu Snjhj -i>>-J (_j-ll 
Cjul^-pJ 4 1 1 nilu (jjjL23 z Sjj^JI 4-aJ^j iSjj^I I j" i j a ^iiLo CjLjjLojitl (_y3 

Qj-» i uAlaJl) jj^SLLgj-LLa 400 (jjj La slll^lal «_23 JjjLX-a I tuIajUal l _^Z «LujJll 

• (>»»■ Vl) (Jj^S^uiJLlo 800 
<"<llr j jjU"II etjl i«* (-AialaJl ■• I At- , ,-.M I Ll*jvjji JLS «(jJJjl^» <Lji la-La 
(j ..*'tl s l olr j SLpJI »l air ^^3 ( _ 3 JI Culiol Lg-cSLJ 2 *^"l I ' aSUojJI (jjjLj<I 
-I J*^i~^ (j~ f^ jl-d_ul_cuj^ll aj all joJajt-a jl jl ^ j 2 1 1 ^K i"il J^>-\ \j LiaJLc 
d aglaj «_iS"| 4 t l>-^L»^5 (jlj ,3jLiiJI ^J^=J lS 1 -^' i_j*J. ^Liiaj^aVI (j£, I niil 

»-aj Jjjj<VIj (J.^'aVl) (.mmWI liJ^LJI JlSLSil (juj iS^LjIij Ja^l ^LJj 

■^■\t UjLqIj S^lS^ 4_ujJ (_§ jJI La 7c_l^J jl f-LciaVI J^-l (j-a Ll! JlJ V dili 
' . ■» i^aJI (j-<^3 S I JJl^e^ L-oL>- l _ 7 l*-a I * j I La c | (jSLaj J-Aj S«4_uLtujV I (ft^SJl » 
(j_a > j i~ I j 1 La « a (_ya 5-ul 1 n'l^fl i-Sljuk^La 1 La i_3Jl$j I j" ^N c (jc I jl.^'a 

jjicj jlj iSLpJI JljS (_,lr u ^'' (jl (_y3 Sj Mill 3JLILjJI S-p-^J^lJI <ji>Li£.jJI 

.^pLClILi Ll) ua-Lcj I '. , „^ ii 
(J[> i ii 1 1 1 j j Iaj 1 1 ^b (^1 i n 12/I ^SLstjJI (jl i ii t ((^Uj_a (jLa^_ufc» (J-aX. J^j 
«Lj_a— lj (j_a I j j I c I^Id La ^yuj^ t «Luj LuJ 1 j ^ISjJI : La-A (j-CLfla-o u dj * rt 
Ji^Jjj . LJU- «LlLc La-<fc La ^Jl LiLoj ^^ (jyJI^JI f.[AlajLa$\ 3-jia^: J^Li- 
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tt-jjIjujJiUI (bluvJIj Sjmknll fe-ip^Jg^jJI SjepJI 

4_j^>-^J j_j_J 1 3j^!Ul \j^ LajL^ (j1j^_AjCLu_u £yuLAj^l\ (j-Gl_A (ji <J\jtl\ ljufc 
J * a ' J'v mi" «LuLjijVI ^j'^-» lLJI (ji dlli i/yj^oIaJI r ' dla^aVI pjjloj^j 
(ji (j-^-JJ SjIj^JI plr (^ <LJL>JI CjLajLlJ,! (jlj i4!LlJIj SjIj^JI Lxjfc (j-^-LoLc 
,3j>j2JI ' ala. (j-<iSLj (2^LajjiiXI ( _>^>Lje-<I<'2l ( _ t 3 «CjLuj>JI » (j\j ^-u£Ltl 4_il mmII 

.Sj^iJ! ola}Lli-V!j i3-J}LJI Sjiil-^lj (j-oJL>JI ^ Sbe-cbl^JI 

JI (j-u ^j-JoU,! (jj; mhII Cilji 1 nil (J^L>- CjJ^jv I (_ 7 J-!I ' " 1 Uj ' * 1 U «Lx-ujj 
S-SLca^Ll i(j^ iil"i-ie_a (j^oUe-Jui ^^3 Jl>-Ij pjj (j-o (_ylll « Cj Luj>J I » ^^3 DNA 

(_aVT Sj Mir ^yJl^sJ Acides amines S-jJ.j-a'i/l ,j^,y^>^\ i—u£j2 SJjLia ^1 
4_ljLj_4_lSLII 4-11 mm II 4jvjI (ji '.t-jjI^jj ij-^-JJ i4 nl'^JLl CjLlJLujijjJI (j-O pjJ 

.j_uSLjCjL3^lli.VI 3>^ j 'V'N <>v i genotypes ((CjLLoJIdCjLuljjJ <Lu-uL-u'iM 

3jajlj CjJl^ej Jl3 4Jl3 1 jlj^'i/l (j-U dlLa^iii-l (j-o Jiuv^Lj La 1 -If- ? Lol 
(j_« CjL_i_« » Laa * i _ 3 _3 4_i_>-LflJLI CjI^—jJLLjI (j_« ^ doILsc a Cj Lc j_4J?e_« _}^>.^J 
(_,J3 /a *v -a- "1 1 1 2 ij I U 1 1 «Cil M-a-ll» ^Ls^vVI JJjlII (ji (j-L»- (_y3 kiCjlLlsJI » 
i«G1_lj»- (Jlj-la (jl 1 n 1^1 <imv I j .J] tLLxj ct-^' <— 1 Lj-yJ jt>^ ' f-i^^ i -t x tA>' 
iCjI J-lj^-iKjjJ I (_y3 CjJij>o JlS 5>ji^ '— 'Lh-*-* O' *1 'SjjJjiJI i-aWLj jJLflj 

dJJj p^j (jl^ Li (cjjJI ^jjJjj j^ 1 1 -1 g3 V LgJiSU iCj Lj-Lu j>J I (_5-3 ^jJLiILjj 

3Ll>J1 »i olr (j^ 6 - 1 ' ' I C |^jLJ_a *-LOJ 3jJJ-X^3 (j-« JlJ21 (jl£ Li-A (j-«J p^'l 

u I r •" j 2 Jlj i_aljLji^U ^ SljJI LJJjJl^oj ((jjj^Lc. jsJUJI j-fj-»3 Jl»- ^Ir ) 

aLS_^-^|1 (_ T -II (J-*-*aJ (_^>- i^J-uuJl (J n l^Jl <blS (J mi" i4_J_x-iD cLuljJ (J n I ni 

LlCjJ S-t-L-Ja JJij>o V 4^j" Mill « Cj Luj>J La » . (jl 1 n't^U (5-jJj o Mill) 3_aL»JI 
(j_o JLi-a-l J>Lv j»La JlS (^AtoIaJI f\ hJgjuaiS (jl jLl£:Li it-Lx^t^ ^jjiJI 
<il «Cji_Ljj>J1 » (j_« CjLcj_4^?E_a jl «Cji_Ll>.)) «Ui g I t^a^U 4 JijJlj>J,I ^tc jiftlalul 
lr JiLflj>JI (_y3 (jJLjJLjj 1 Jijji!! ^jLSLj 2_;i i<* Jaj iSJj (_y3 L0L4J 3jt»-Lj ,jSj 

. ^ fl-iS3 (_,lr j pJ-<-ll 
2 »_..Utl 4 !_lJ 3_j jj ,L< j ,'^| JjL^jJI j| Les critersj_uL«II (jla AlXJt (jJx.^ 

:CjjI£ 4j^ mijII 
.i_jL>oVI S^iiSj ' .jl ■ ^■■^Vl «i>.j.} pLfljjlj-2 .i_jL>oVI (jjji i_^>- sLiJI- 1 

i i j La * (j_a L_4-jl^ (j-^— I (*-I (j^jiy-*-^! (j-lJ^A c^us (_^5 (jl 1 Mill (JIJ3 LlA (j-«J 

L»jb (jL^ S^t^J,! SLl^JI (Jj-Sjo Vj lL jj^>LI USb S^jjII Vj .pj^uVl 
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I*|LuULjLII j ■ IfljQ Q I , iJOJ a i 1 1| 

j! ^jJLi ^jJL»-j -Jr!-*-^ 3-»^LlII uL)ljLjIi.Vlj k-jLsoVIj JijjlII r I S-u u^Sjl 
4_j^.Lci>-VI <J jo ital ol j i_al Juki Ij -i j 3 1 I (jl :t-^12j ^jjJI (J^j^-^J^^lJ! ^j'-*.' 

rjj-Ilj iJ-oLS^UI JJLkJIj n_i_i£Ll]l ^^k: SjjlSJIj olS^JI *1£jJIj <31oKJI 

i^^Jilj^JI (<iSL»iL! » Jajg-j Cjuij^aJI eJJb l j H a ul jl i ljui ^yjj (jj»jjj . 4JLj-uJI 
(jl ( _ T 3 i^j^l Cj^IjJI '"" fl-i^aJI Jjji^o /_i 3j-2j (Ji-JjJ «CjI_uj>JI» «Lj£.j^3 
La I . (J^S (_gj mm 11 pj-ill «LujijjjJI <_yajl naJJI £yi ( _ T jk 1 1 fljSaJl (_ji£- SjjJLlI 

. «l£ jJI -i^-J 03^ .".'J^ "^ ^J f i'-^iXIj Sj^-iiuoJ! <iljL«JI j^laj (j-o 4jljI_(JI 
JaJLiIa lIa^o m^ i ii ill jjl-^"tl fiLtL^c ^Ja Ca2-ujI J^9 «Lui_ulJ1 Cjuu^aJI tfjufc (j] 
<Lu ■ " ■ jjU'tl sLlLox. ^^3 p j ^ 1 1 jJS (jl .(jjIcvLJI JSJJJ (-JtaokJl r ■ aJa .--.VI 
I jj^j'j 3j^ (j la •"' L4JSL! CjIj_l*jJI CjJl^o V ^^lJI (jl lilti 1 ' 3 jj la 1 1 i. mi-v. 

.Selection --I AU.^VI 3_lUjiJ (j-ujJbie-a 

sLaijji'ill Cj^Juk <-^p- 'j-^P La^Lii-l (_aJHJeJ joJLc (_y3 u"n* 1 j^jjJI £>*-> 

4jj 1 11 1 «LuLuijVI (CJJiJI (ju ^Ljs-jI joJLc i_gljj <-t£j mi j II (jjiJL>JI *L2j SjjijJJI 

(jl ^J (_yi5t3 jl -1 Cal I I JJt i^& (J-«-«JI (_jlr >ua- mm Lx_« 1 Sjj-laJI SjLjjIaJ Ubia 

*L23jl tjlz. jlcl d.j-». ^^Ul ^ (jLuJ!vU Sjjla Ii (jlS* ^yJljjjJI ijJ^LJI 
ji S^lSJI (j^uij 3_uljju«i! (jl (_ T Jj>j V I j^jk (jLa i<Lj£.LoH».V! 43lj_Lx-aj 4jI^J 

(J_1^5J Jiil . Ij_loJj (_Jj^lj 1Sj3 juil LAJlJLJ Laj 3jJ jJI (JjLlSJI j>^Jl^j jsJLc 
i4_uIjJjl!I 4"hjjW jI^jv fyjj j talll Jju (jjl U-ui 4-ttajD La (_jjl 4j1£JlJ (jLtujVI 
(_yJI Jj-ill (_y3 33_^J~ S^Lclj £LuIjJlJ(Ju (_j_al 1 n"ll (jSLoJ.1 (j^ yt • 1 aaJ (^ij-v 
(j-fl ol J-C La^o ^^1 «LjJI LlLs-Lv (_jjl4j MjjJI (siaJLa t > o"-a- oil 4jt£|j CjljjS 
ijJIj^lj fj-frA-j Lj-<tL«J lS 1 -*-" Environnement 3J_ljJI j-j3Lj /oi^. jj* ^lSTlulU 

Sjj m^ " 5J| 1 11 a <tl£ dili (^1 1 a I 1 aj . I J a. N c (jSLaj V 2 2jj Laj Ljjjlj^ 

(_,-3 (_gj Ml J II JJ U* II 4_LJ-JJ J_LC l_&jl_jl£.l (_ X^CJ (jl I ll'l^l fOJ^J l-Sljui'^ 

jl (jl 1 11 W I «U^ -" j 1 aj iljUJjv lj '^^ U>^' ''- ,ui Ct^ Lll».J Jua£ ijjii" 1 nil 
(jl 1 11 1 VM ^Lcl Jl^S i«Gl j (jJl^ <C>£J "'*Hj JL>-I^JI (jj-aJI (_y3 7c_u-aj i_2jjji 
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1 L^JSLj (_yl!l Cjul^-pJI '"" ajua Jj'v i""t iSjIj^JI ^jLJ, aJJlUI «-Jj_cuJI d Sj j taHu 
1-. AA-^ jj^lj ijj-^lj 7" -1 SJlj 4 La * ■*- 1 1 4_i^L>-j <_jox>JI (JjO LaLu^sl JL>-jlj 
J'^'a (j.3 .M 1 a a a dJUi j^JJ Ljj_<il Lai aJLlII ^ SjjiHtl <_QK '.< £ys 

. J^jLljj 

j lib I (jyJI t— ul JlSJj . 3-jj-iJI ^jKoJI CjLLuu Sj^L-alU 4ji3jJt/j Lai 

4jjljLjJI (_jJj£. 7t-U^aJ (jl (_j-^-l , J .^". , ,.1 I ^a (_xjjijjl (JLai>- VI I— JcyTj (JjL-U^JI 

JljJIjJJ _}Ji£. ^jjajAseJ ^i^. (jl ' " >* 1 (J -4 -^ l -4 ^ O ' ' ' '' (j~* cj^rr-* L - ^' (JJ-^^Lj 
4_S^tJ tl«li (j2 (Jjila (J£j (jLxjIo «Uji lilli (_j3 (jl^J . (J^j3ojlU_J (j^-Aj mi U 
/j I c Sj-iLJS iCjI_Llj>JI (j_o d_L«ja_i l-ij^-a (_)-S-*-Ilj ft ' 1 i^l fijl' 11 JJjJ (jl (_5-3 
«CjLuj>J1 » (Jl J 1x1 nl frl laj 1 ■■! a^_J1 ^JjuI (jl (j7 j> t4_u_ul_La 4_uj i _ T b .-*i_ ' " JJ 
1 altalllj CjI '^Jj; 11 rtJl (j^Lc <£jJ^ ^1 S_aLbVL> L^>Li^l jl 2 J j ta » 1 1 

i< J^jjlII (j_a L&^L>. (^u*_hj1 CxjIu Cj 2i^tj_u (j_a CjI^_ix>JU iJ ^ Ajj mi ill «U^_U1 

. d i <^>L>- a I («->-j (_^ (j^_L>J1 «Lcljjj t^ i h-eJI ?TjL>- *»" ^ 2 1" ^1^>.I LuaJl (jSLx-JJ 
7c_»_i-£i_Lj_u j^'^ L-a f la * rt (jl ^, I c t^j -j dJul J>^ i tij (JJLoIiJlj 1 1 Jufc (J JlJ 
oJlj* (ji (j-i-cl . (j-j^ mi < 11 j Jl^s-IjJI (jj_5j| » 1U a ^^3 }Ll3 jj_i ? -a-"i 1 1 (jSLa-a 
(Jl Ji "ii ill (j£. Ji V La <1»-Ijj 5j^ Miitl (J<*f"" " L^jLLjJajj «LLal«JI CjI m i n-r'ill 
i - , t- 1 , >. " (_gj_ll jjj^SJI ^jtxilaJI .- 1 aia <^VI ^Jl^ J _ ' ".' ct^-LL'- » LaLajLo I 
:3JjJl£. 'Lu.il A \^k nl j-uj » . U 1 1 i I Jui (Jiaj .jj^oL«Ji,l ^LtuJ^I ( _ T 3 l_>JJJ «0ji3 
S(jl i n'tVI (_^S SjjJijsJI «CjLuj>JI» pl^JI (_jlr j La-j ■ uj (j| «LlLc i— ^cJ (_gJJI (j-a 
(jjij jajJ5 4jI S^l i n'lVI jj taj 1 1 ^^.IjJI 4_L»-jiJI i-Sljuii (jjij (jl (_,-«-J-b liLa 

(_yal^>JI (j-uLjS » u" . .. i j<sJ Ijl La i_ajui^tj aJl2oJI (jj/LjS LlSLaj i jXS^uj-I 

S«lJI a j i nilLi 3jjjj>JI 

(jrt hit"; (j^lie a «uV >Ll3 SjLvVI ^ >»-Lc ^yjLxJaJI ^UU.^VIa 
^_3 5_jjlj <i" i ii VI «Ljc_l1j j_uaL>JI (_5-3j ( _ T xbu,l /_^ I " i La ifu ' ( _ T UI '"'I aj^aJI 
JJ3 'ijjxa «U (_3 .' ' "J f' 1 -' («-lLc (_3-^ (j"n<Ji ii JjJu>JI (jLtuJ^I (jil ij mijII ^plii 
(j_c O-^-lU S J j "i i ii a CjIj^j ji i ;_gj mm 1 1 pJ-iJ-I «LuLoj 'LaxS «Laljui2 (jji 
i-Sljuk^l jLlbVl ^yfl aI^mi^I ,j-a /oJUJI ^(jliaj^^j jjl Jj >La .CjI jJI 
CjLlaLLijv! «_ uaj «_uu>JI (_5^Lc (OjjejJJ iS^j^LII 4_uj/Lj/2| axSJIj i4_lsLiJ! 
cOljjJI 4j_ujJjb CjI ^^ Jaj * ^3 U"n La 4_ciaL>.j (^^Jl i>jLjfc a! JL>" t nl £j_i_u JLx^a 
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Cj^LJI jl 4jj|jjJI i_i^>JI Juus 4-la-ijJI (_^>-! (j-o (<sJL«JI (JJi-ij La dJiLJo (_ji^. 
4_j_>- jJ^_j_»J I Sj^IiJl 0JL& ^_jLj_j (j_« (j^^stlLa »l oUtl (j_« ^H-k-'' (J-*-li 

(jl ^ijLS CjJl>- JijSj .(jjjLJI £y\ • a sej I 4 Ij i uj «U (j-ujj *ljj Sjjiu «L*-LiLaJI (_yJI 
(_yJ! (_£-3iJ ^LsLLu ( _ T 3 (J-«-»3 sLuLlaj^j Cj I jjjje-o (_y3 (_gjJij>JI jjjij^_i3 i_!jjjiJ 

cjLjV^JIj i Lul lajj •> Ijl>- Lxji 1978 aLc 3^j-^' l?^ (j-gLoLc Q-iijj <" tUj-« 

a Jlj* j-jJ-J (jl (j-o *s_!L*JI (_j-3 3-Lj-jJI si olr (_£jJ Ls^i- dJULui (jl L«£ 
i_!jL*JI ^Ir (Jj^JI L^J <-iJ_>3 (jl I j* I S^.U'j 4jj|^J| 3_<jjjiiii jl U'i .i Cj^e-JI 
( _ t j_ljJI (jjl^lll (_yi ijii- (_5-II l5AP "^ 3jyjL>. LaLu^alj Lcl^JI jlj-cj LaJJ£. 
(jl^i_al_u^>lj pljJl (jyi^ SjJjoJI i_aLu^5^lj HjjVl ^ » Laj <*'.j"i-.t '^-J.'^ 11 
I 3 ** I J Jlj 3-pJI CjLcjI£LII (j-o j_u£Lll '"'I ijua juuJu!s iijiJI (^ aL* jj.} L^J 
JLljv^I 3|_ljv (_, I r I j La a. J-lm\ - *-j La "' ^^3 jj» SjIj^JI <L-uJuji jLLal (_^ 

. L^jM^Liaj 3_J53_<J1 4sllaJI <j_a 31_l2J,I 

JjjJI <j\j Lcl i n"tl 3j-^JI JtJ_)-i (543^* (.2-^ f_9^>" J 1 ^*" (J-° "4 ^ ^*^ 
^Ir l_i olr ^J^l SjJi^ <-^p- (j-o ijLaLJI JjJ-I! crVJ I ■ ' *"J lj"l r 5-aJ?"U 
sVjji Tc-o^a-La Cjul£Lalj Sjji^ j i^i j 1 1 J <>.al jjj^j^j j iSujI (j-a I aJLca tLIJI 
(^1 L<_i-o--v ujjLaj LxjO j j *_' V (_gJJI jl <t"i nVI (JK i"il (j-o I JjJl>- ^IS> i"i 
JJ "^ "-*-* (J^ 5 (jr^ 'Lj-l L<-^J < ^ I SLpJ' (jj>" i h ' tUJ tjjl i n"ll 
i _i » 1 j (jl (JjLaj (^>- o^J^' Ct^ *^' ^^» UJ^J O' (j"- tuJ> ^' ' aSu (<sJl 
pjjjl (jl 7r_L--ie-i J a S3|_lj>JI (j^_jlj^ ur-^3 4_aii. (_y3 ,Ji. Jojj <till jjj l-^j-^ 
Lal i(j!iJI j-jL<-u (_yl£. daj-i all I jji x _■ i aj (jl (_y3 (^^J-" ct-^*- 7^^?° ^ (_gj i'IijII 
4ilLa j i^i 1 1 1 (_ 3 _b (_yi^. 4 a i "»"' (_y3 JiJ_^J 4JI jl 4Jl^£lj ^ i ■■■-" (_,i^. claL ujj (jl 

.(JjiIijtA ^ j^i IJL^ 
^js>-^\ (Cjill (jLSjjJj JiS (j^'iji nL-ul (JOjij^ (_, i nt jJa (jLtuJ V I (jl jJljjj 

3jLxj>J Jjj i n ^ia .(_g^AJI i a,iSaJI S-ajSj (^Jl . n'tVl pj-uJI 3-aja : I o it j 3^Lc 
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4-<t-i3 A^jjuaj ij mm 1 1 (j-l_l CjL9}ti>-2l (Jj^J jj-*J La -i^>-J (_j-3 V! -" J S II eJJt 
«L>-^j 4j^ i ii ill S^LiSJ 4 ifrl i noS ' " ) I * ' a J I ^il^_iILa (J-^LjI «L«JlSj (jl (jS-4J *-« 

I LLg-L-Ltj -" la i l "Lu-uL-u^l l j^>\jL*£\ q^3 q\ i_al ju&VI oJl^j jJ^=j V' 

«L4-iL>. fiL^Lflj j-u_4-i 1Jl>- t (Jll^jI (j_« (J I v_3rr ' '^-^ (j-* Uj-i *-o*>-I ^JLjuI i _ T 3 

I I j* I A . ^ I j « (jLuj ' L^-^Li-ajj La^jj^oj L^-ljjSij (»j-2j (_t^-!' (2>^> iSia-ll (jj-2-" 

<_2j^_*Jll (j-o (jl (j-a ja£.jj| (_yi^. 1 JjJu>JIj jo-ijJill 1 0-llC.j j^Llm (J^Loj L4J2 

(.5-^ ^-^0^3 L3-^ oj-a JjJ Ljpe-J (j-^-iiuJI (jj_2JI j<sJ1jl3 ijJL^sl /cJ3j (_£l_i 
(jjj-2 A 1 11 -»- (J-j-3 La ^1 (JaAIu L*jjJL>- CjjCLo! 3^jj(Jll (j-o ^-ilalj ?<i O 

.aI405 ale juu gj ■ U 1 1 i_jllSLII jLijJl jj^. 

Lki_3L?e_«j 4i>jLC pjLj_«j Oj j ' a a Jljj_u (JJJ--) (jl sLJu I jl ^J-ll ^JLtJl (jl 
(Jlj-iJI «_<il»J,l <-4>=J iS JJI Ijuil '(jr!Ll!l IjljII (J-lL*J o' ^ r *-»#* Lr^ 
(jj/Li-ui (JJ-SLj (jl Ij-Aj it-^Lj^sVI j ua c /y^ «Lj3j^SL!I 4-laL-uJI jLl^jI Jiio 

i3 La LaJI ^SL=tj 3ijj>II JjJD VI u-i^.1 j-^j^-1" 11 SliLoJI S^jjdl jjfc J-<j-»-1! 
«_lu^j (j 11 j I a j I u 1 1 LgJsjmo ^-iLul i_^-*^ o' d^-*- 1 ^ ^>*il ~j^S~~ * ' O** 

^yz3z£ 5j J^i ' ^ * (J^jlJlloj LajL^ (Jjj.}l9 (j j s 6 .' ' a j p^ Q. I tiJj!i I j I * * i £j] j i ii ill 

^yldl (j^l^II (_>^L>JI ijJIj^VI j 3j^L>JI t_jjUtl!l J>Li- ,3-a (^j^i-VI /o^ljjs 

^j ^ j -» " 1 1 ^|_iL9 joiaJI (jj^i oW 'LJLLaJ.I (jl .(^^.jjIoj^ ^"^ J ^ ^~ (j^- 
^^ ">■ ^ tl ^JjL-Lj-a (_^_b aLjlJI (J-^-slII (jjjL-ui (J3J--1 tjL-i 4_JLLa_« tcLlal i m 1 i _ 3 _A 

di!i liJIjjVlj 3^L2iIlj (j^^ILi r«-"ilj ij^iJI (j^s jji JSLI JilxJLl ij^^' 

^ i nl C Aj e- tA jQ I ^iJI ^5-A fiLaj^j-LijI ^JL^-i aL*J| ^j^"»- ^M 4_Li3jjjm cLbjjtXI ^ji 

t( a*3i 

4-lJI 1 11 jVI (O-j-SJI (_, I r I_&j_ljG l?^^ ct^ jjSLalllj 3^jjiJ,I (j^aje^ (jl 
4jjiJ_lA» 3'-^-' (_3-3 ib^sLi-j i(j-Cl>-LJI si oUtl ajJLu-u 4_iS^L>-'2lj «uSji>Jlj 

pi '^" 3-Sjjla (jSL«i (_yi^ f^^'j^-i- (J- 11 ^ ' 3 "-. ~J 'V _ «cjLuj>JI 

: I it j tlK /oJUJI LxjkLujj (jJ^-al (j-o JlJ V till jjj ((JjjLlII LifcjiaLvujJ 4^Jj 
3jj|j_<iaJL> ("1 1 int (jLvujVI <13j_»-a (jl ■" J'-" (*>^' ijr^^ .S^jjlIIj Ja-jJaJegjI 

<tj| j jlj>- (j-3 c-jI in-^JLa loLiLu^. Jij^co I :UU^ (j^Si V i^LULjj iSlaL? 
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^1> uaJl Ci^K <1i t, 1 (jSL! i3.}jji5e-aj ^JJ3^ J-*^ ^^ <~" a O^ 4-i$-u$3 4iaa- 
L$J jSSl-\-> (jl i_i--a_i_a 3.}jJLx-aj Ajjj^ i"i i n A IJjLl>- (JS luj (_£ jJI Uitjl i nit 
(Cjitl I Jji i "' (_yltl <Ltt-ilaJtI I CjLiSL-ol^pj-uVI (_gl ij_uSj ^ j < j i c j!j£ I UaJa.3. 

2^-vlj^ ^^a LcS^L-u L$j JlJojJ ^yltl <JiiLi^E-ulj"iiiiVI (_,.& /a-LitLa .Les Valeurs 

^jJLc L$j j j i ii 't tP-ilj i4jjLuJVI cTjLsMjJI ^3 J^tiJ iUbLSJI ^j£ j£"LHI 

.3_j£.Lil3.VI LgLvLl^vIj i^jjj^JI LijLiC.j (j-u J-i^aLoJI i oj>JI 

d * J J i4_lji i ii |V1 Sjt-uiaJJ ^L<a£Lo '*>^ Ci *' ."V"^ ^ i* «" Lufc (j-«J 

Jj-S- 2 A , „ I A tl ^^.3 i_2jJlI,I jI_jj>JI (j-a («A>!t (_,lf J . (jl i m'i^U 3_t».^J^J| 

^1 5 liLo (j-o 3jjL>J,l (jLa «3_3jj(Ji,l (j-a ■ U ^, r, , ,." ^] (jSU-i V iQ^iSil (jf» S^SLs 

(_^ i^Llj-VI (a_Lc ^ J a. (j_a Lblj (_y3 sUajmLj p i nTt i'II i ii t (jl <-;-*^=J I <Ua 
Cj\-o-u3 (j_« f .! ^ (J*-^! 0''* * I"*!-*- 1 (3 d fl * (jl 1 ulr (jl !il i(jjj iii^tl (jjJLtl 
..U" ..."■ LuSLl i2_2jjl1I <>c. tix^tjit 3 jinitL JUJI ^yjfc LS «Lgj mi .it I u-ai»JI 
fC-uiJI (jL) (^^al^H^Jll (jl 7c_^a^_tJ3 idJUii (j_a Juul ^_A La (^Jl jl^axJU Jij_c_i (jl 
. aJsljJI 4-j-j-LiaJ (^JaLi- r I J ""' ' "^J ',_, a i "^ a I Laa. jji 3_3jj<1,I q£. ^ L2j nul 
SliLo j_lajuj 1 1 j'"* i±cre-U (jl (_jJI J->-JJ V 2_3jjiil (jl ^_a> 4-LaijJI 4jLuL>J La 

. 4 n' l& i 1 Jl^^JI JJ^J-i t^*- l£J-*-° '- 1 O^i * 
4jjj^_laj iLJjl i ii tu VI «jji La»jl « liLo» /» U~ t Vj i<_2jju (jl <ili1i 2 Lul 
L&JJl^ej I *l ,W,*^ 1 1 aj , ^." i jj] I nlr t-tsej (^-!l «L2j^LaJI (Jl3 idU jjj i4_ujla 
. j_A Lc «L^jJt_« (J j. 1 1 n (_^ LcL5e_J cLu_uL_ui 4_Sjj-LiJ 
jo_^_i2 i4_j_S_L>JI /&^-!.}LiA (jj » ' i i"ij ' Lulj (_y^ p(j oj^ (jjiil-^j j Mi.itl (jl 
( _ t jJI (JjLujJLj 3_3jji_1,| jJj^Lij i ^ «J ■ La 1 1 (_^ jcSL»aJI ^e-i (a^JLol jj j *> JJ 
Lit 4 1 1 ii'iILi ^Ll^-^J^u ij^juus 2_3jjiJLI (jj) La 3 i,_£_^>.2l CjuI^jj>JI I jl i»~" "~ 
I la utla (j-« /c-Al iLL^^J^-Lp 1 SjjlJI (^LLiJ (_ T S ^-Lijl (Jl>.j . ujju (j_a LuLl>- 2j 
3jj_cid C.ige i^>l JL^ i«U^_tuJ 4_t_j_LLiS I '" * j i la j-J-4-i (_$JlJ1 LULc 4_i1 i LuI^jIjJ 
«Gl JlJ ' . i c ." " II IjJLiI 4—LSLI (Jj^ mhII (jj-itl (j-3 «La^iAj ^Lajlolj (jLjijVI 

^uLl> (^-L^. ^lii (j-uSju 4_j1 (jL^ij VI (jini Jl^J Lo>- .((CjLljj>jI «l_u j_lA)> J '^-^ > 

gLg,j-<i_-y_o ^js>-i\ j>L>o 3Jl>-I^JI Lgjjjlj-aj i cUa-LaJ. JJJ ' aJ (^^Lcj 4JL2X.I 
ii-Ltjl 1 nil j J taj (_ 7 SLt jajitl (ji^ D' C3-V-y Lt^' '"''*jl~-t I (3^ Lu! ■ rt^^*'l (j-° 
I jbfc (^ j 0" 1 Ml (jl lU^'a j^jfc SJSLiil . J.i?" 1 11 U (_yJI "=!->->" (j^ i4_Lo jaia. 
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^* ^P *♦ ft * *♦ 



) a ' 



I 4J JJ i^-i'j (J' *>-*•' Lt-^ ^-ri>^- (J-"tP 



f 

Jj ij^ju V J-jJLcb 4 j I r ^^cLtLa-V! j-uQJI (jlj 
ill Ij j i"i 1 1 (_, Ai 11 (jj/lSL«jl -S^a-o 4_u^2l faJjiJ! 0^3 

i4-l.LlSTllu.U 2^*11 ^1 jjjj (jltl jLiiVI 2-lL^ 

jj_a La aJ-Sj ii_jLi£j! Ijtjfc (_^ 43ljjjc_Laj 4je-o^Lo 
3 K Mill (jSLI iSj^AjJI 5j,uJall I '-ij'a JjJjlj 4JLui 

SjjejIJ JsLiajj jls valeurs pjiiU 2 iiy^ 2fc^\l ^ jf 

3jJ-Ca (jl (_ji£- I Jl Ml ill AUi (_, I 11J Ij (JjLvuJ 7"J-i3 (^J 

iitjsljjl u^Si (j 11^ »" La «_<4ia-a ^^3 SjjLvuJI (jLvujVI 
4-u.ulj 1 nil 43Lt>-^JjjJij|j i«_<»jj>J,I Ijui 2^LSj 1 Ji'v i"iI 
(J_Lje_j L«ja i4-j-cl_<»IL>-VI <L»IaJj ( ( _ ? _mlj 1 nil oj£la) 

SLl^JI *JLc (jrtJ 2_^ljjVI 2^>UJLi (jjLuj 2JSLuio 
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tS-oUJ! cjLS>U-VLi a?U"U ^jtJLi aUi&VI (j^s IjLilil J^l l 2_o v ^_ h J| 

SJIjl lr Ji£.l i nj 3_ulj^JI i_j_o-l*JI ^j~^-~ uijl Embryon (j-\_L>JI j^^c 2_3j_«_a_> 
Mjjj^la jtxiajj (jLj till jj i«LlI^JljJ,Lj i—lL^aX! (J^LaJu sLcaLiJI 2 a ) i^aJI «(_ lC 
£Jm i nlj i -i>^' «L»-x-iD (2^ ' r|J> ° tji ^l ,tA ±"± J ^3 ■*■ 3c ' *~«"j i«LjJL>J1 ^c_i 

aJl^j ijJLuk (jj»jJ (jl <j^-p <*>^*-" sLfljjAa (3^-Ij •L3- a 'j-'! cr c -'-*-^' <— 2Ju* j-<k 
iJjsjsJI 3_lL«ju jl 3_lL>JLj jl «iiSLiiujj (j^_L>JLi Sjjl^pi.! iajjiiLa i«Gl jj *uLJs 

.iMmi OJ^ lO - * - * ^l^ «u_u_ul 7-jJcaJ 



-j-«jl!I 2 tlUI-^ul j-^VH • ^.y*n L«-j3 Iji^vj-a (jSLj /«J jLii-l i f N 'j'a i2_io it VI 
CjLaLajjiV LaLaHal j-jj-«3 J3-°' •-4" cj-^J ("(*-* -^l>^9 O' ' "II j-«-! JjJLso 
tJ^-aJI J)J 5 3» (j-\— J Qjl^ILJI t^jl i n t Jfl 3L_lj>iJ 4_u1jJ1 4_ajJLJ1 .(JILa «Lj^_A^>- 

dil i (jl£La . jLjJLalllj ^La^Li-VI 2Ul,„j otaL^kJ iS-^La^VI ( jjjJb>J|j 

(jj_iL2_i (j-il i ii tVl «_ii5^i! «L2jLcuJI Tca^Lai! jul^\jlX\ < J a 1 1 _>^>p (_3-^ ' .'." " 

Ul i n tl (^j^-iiuJI (jj-ill (_y3 oLls^Ls-VI /oJLc (j-a Jji^o 3^L*-^-! 'Sj ' a c 

^^-uaLU (j-a j^l Laj L<kul ^ <i U~ ( _ T lII Julj^ I (j-a ^^^ ij^ 'ij -1 ^' T~J * ' t ^-^- 
I (j o g^ ^i>J O' '^^J-ljr^' 2_3jjiJi,l (j^ /<sJL*J! ^^jsojj tix^p- (jJ^ mhII (jj-ill 

. tjl in'tVI ^^3 t_iL>oVI r<u^a-LJ ^yl^. Sajl^pll cjIjjJLI! * 

.a_jLiJi j>l=^i * 

. mecanismes hereditaires 2_ulj^j| lIiLJVI * 

Cjl JLuJalll (Jul£ (jlj itLtSjoIalJl jl 4ji kill I tL^>-^JI (j^ L*ll!i (jlS «Ijj-u 
JL>- ^^Jl j^JlJ i\ j i"il i^J-<-u ' flj ' ^*" (j-I 2_jj|jlll Lls-jJo-lAI pj^^JI <Lai>J,l 
j J * i"i 1 1 VI ^ (j III i«Gl jj (jl i ii tVI a j (j i-l 1, (JjjwiJI (jjjljl-i L^J^i (j-II ^4*^ 
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fe-i^Jc^uJI &£j&oJI ^lajl qo ±ju iyft (Jj&...&_uLuuUI p-tiUI 

tA 3 " lt^ O^Xj oj'V o-"-^") J '^i'^I j-* La ji '(j "'<> oj^ SjVjJLj (^jj«JL! 

Ilil i3i,j_a dJL^Iaj 3ijjLo Lt>-^a-cSJl]l I *-j J La3 (_yjJI d_2JL>JU j-;LC. jj-a^l (ji 
Cj Lj-t-a-saTiJ 1 j icl^jX. (Jill gene (j^_>J! I fl-Sl fc»j a . IjijJL^. Ljjj CjJjjI La 
I j La iLj-a-Lc La-jJa " J i nil I < j La " JjI^Sj 'o ' "i-v^iJl ^pLCill ^j a j i a as j 
(jl i n't VI SLptJ I gj i i a 1 LILc LaLaijfclj Vjl>- OjLtii Ju3 4£1jLJu bl . ^«j jj ^i 
V 4_t£_!j i4_Lc (j-lc. V JUlj JLiol /oJLsJLi ( j^*jJu La-a i LkjLtjl <iaL£ (j-o 
a j U II cLLuaAll I '"«! SjjU~tl ptjLlJj i«Laj^aj iCjLl3^L>-Lj (j I iUJj l_>^" T" ' *"*"'_' 



^j Qj ' a se > (C-uiJl (jx. (JJi i n" u 3 j |Q La a» ji^-il jl *'J-^j' L>-H (*>* !"-*-* (J^r 
jl^>JI Lajl i f. Luan a I pjj ji iS^V^J! ,JjJ3 La ^j^j as uull ji i^llLa j^laLj^vVI 
4_j£. Laiv I j 4_uo-iL9 CjIjLiIcI (<ii>JLi ^ J^r~ , n i L$-La JS Jtjlo jl 4jeJ '^« (_yJ5 
LliLaljjiJI (jja (_yjLilI j_u^ Jl»- (_,JI SJjLs I j • u^l * I i*ajf L^JI . 4-aL& "Lu^aae-iSij 
ji i(j-\_L>JI SLl^v aLscsI (jl . LJLl^vI 5j)j La >JI (_y^ 5-jLc (JJ^-J Ji*3 1 3 « I i* a 
V (jylll 4_ujJ,l 3lj-ll 3j""^ (Jj 3 " *— '* M'^mi (j-a rj i nt (_y3 SLpJI (_Lc SjjJjJI 
I jufc Jila 1 1 <tLa*3 4_> 4_>jj V Ij-af ^Jjujj Jjsl (_Lc iJJljJ J^ i L^J (jjjLcuil (j£lx-! 
j*v fl II (j-a *(j_iji J^Li- (j-aj i(__>-3L>JI i>>fjJi3 (_y3 yj* (Jj i^jljslj (_y3 j-a^l 
slj^sLiJI ALSL>-'ii I (jl tcjIojj i7cjjLlII (jlaj (^1 S^^jiJI Jjis ur^3 '(jj<*ll Jti-'ll 
c-LLLal (j^ f-^-ij ^ (j-"l (jLcujVI i-djl i nil Cl Lli oj i a a- (_y^Lc 3J3jJ(J,l jj.'^"~'.' 

CjLiS^Li-'iil djLjiala a ) i-ajj iSj^ Mutl 3jjjEiL! 5j^jko^>JI 4 o . nil y ) L<aj (jj i m 
. . .i5_ul in'tVI SLpJI i-aljuilj La nature de l'homme 
Finalisme SjTii'tlj 17-LujVI iJliLj^La jLLai-Li SjJi^a I^K ALSLa-VI ojui 
jJs (_3-^-II 3jjJL>JI (_JjiIlj id floalaJJ (_ 7 ^v^J^ t lJI i±*jtjJI (jl IjiJ^ JJ^J Ldi 
(_yJ3 /aSL»ji!j t(_gj Mijtl i-i!jl i nit 3JijJl>- CjljLii>-l i tLLuajxu i(jLcujiL! LiijiaJ 
A-t**JI CjL*3j_«_aj ijL»i>-VI CjLaJa^s (ji i JiSj_a Cju La£ iCjLi*3^L>-2l SJL>- 
jsflSi (iLL^-jJ^Lill) «LuLpJI "LSjJLxi! 4j-oL>- CjLal JlJ-"ii nl (j£, I i"i u i n «QjLlII 
I ji a-C » .jiaj i uj (_ 7 jJI »!_; MiVI (j-a cL&LpJl Jj^so (_,lr L^oa- 1 i a uliLS^Li.'^l 
aJ-*-1 ";^" aJI SjLtiVI yjk dJLti .4jLp- (,,!« (^Jlj idjli i^jLa^Li.'^l ^l 
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. (j\ inWI ^.Ldjjl ^ /aLuL« tli jl^I Biologie moderne jj-oLlU «.Lp*^M 



ijltbtjAlt 

jajjiLioj i^^lj^JI (jjjLill CjLtLaj ta» j^^J i£)L-uJjJJ (<sJjlII lJsjJISj jjLuiaJlj 

4_*_LiL> ^j>23 (jIjljjij Selection naturelle, ^ » ;u!aJI (—iLs&iJV! j( r l*U.^VI 

jLtjU (^Qj-u i"«ljjU~tl ojufc 1 I Jufc I 'j i a c (_y^>- (S-iJiill Ala L^jli O^I'C iSiXI 
La OjJtlS : 4_ujiLjii sLuLmjl CjVL>- j^yijso CjLj/Ij^ (J->-I (j-o «L»loj SjjJL>- 

.lavolonte SjIjVIj le but 1-304!!^ laliberte 4j^j»JIj mort 
L^_iLj • a Laaajj (_5-lJI SjljVI dJJj i^GjIjI jjjijlxj j_caL«J,l (jLjijVI (3^-Ij 
i_aj^Jai! /<uj/I J>a-o l^J^-" c ^ J - a i^ le hasard 2 a \l ,^tl (jLi i_a^l*jj iSjj-ol^ 

r-jjjej V (jLmjVI (ji jSjj (_ylll <— Sj^liJI dJJj njLmjV! Sj La-j i •■ ^ La ->"" (_-ril! 

LJLc. ( _ T jfc Jj hjLcujVI (j-o cjjl>.I <-( 1 njl iU^ii^a cjLoi^jj (jLmjVI (jjjjj_u 

ji 2__»_ <l ____j___a Jj 1 m"i (_y-J.II 2 1 n^l miU Cj^lSLifuil cdJj (_^c 2 ii l"i ^a j i«LLo ^jil 
J 1 a d '_' V (jLjijVI 2jj_LjS ( __ r ita jjlj '(jj>" "^XjJlCi «Luial L$j| i43Lt<ji^a 
jjJi^vj i2jL«JI 2_£j_j_v ( "j__. 2_j^ Mntl Slj-a-ll cLuj/Lu^I 2JL>J|j iCjjJ.1 4jl_llLs (_^d 

(_,_* i*l I " S-p-jJ^u «lj^»-t (__rJI •" 1 "*'_' V (__;JJ! «objet »(_, mi 1 1 » (_^c ^1 1 n'tVl 
i2jIjJl2JIj ,2_.tjU_,tl 2_^LuJVI SjIj^I yjj striete 2_^^JIj <Lu^jJ.I LoljjJ! 

. 3 j^v L*J I 2_£^_ 1 __i_J I 

Lcj L<t« SjJl^j fljil a-SLi '"'j taj 1 u 3lj| Ji^j (__A" 3-3jJ>i.l tiJi3 < L^ip-j (^ 
: «Ujjj ja^s L«Ji, I ^Lp.'i/I plr (^ ."<ljjU*tl ^Ir I ala a ISj-ajua lj_coLta ULc 
aL-l^JI » j-LaJ} 1 "^3 14 I i<il ( _ 7 jv (_>jIS ■" j aj iojjj/Li (j^jJI ^^a ^jal 5^«JJ)) 

(_jl ni'tVI (jl Li>- (( ^j j 1 a 1 Jajaje-J tCLt-c-ila 3_J^ f^jj"^' (_,lf 'j-^^ u^J r*Jj 
I 2 >■ j auj^ja c__a_J_a_*e-Lj ^ " *^ Ja (3-5^ f-^J^ -^^- 1 ^ 4JSJj ti>^a>^?Ej Jl-l2_« 
■4'hj j U ^yk: j»llll i-2jjLiLI Jj JuJL! Ji4»J! (^ (jLuJVI ^ 2ljU_,tl ctJl^ 
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fe-ipc^Jc^uJI &£j&oJI ^lajl qo ±ju iyft ,Ja...6^uLiujUI |o-lHJI 

j<s^vj_j V (_£JJI j_uiill ( _ T 3 3L-uLl,l CjLcuJ LL& (j-oj a^-j-iaJ .UjU^.",ll «Lulj 

3jUJL>- jcj^ t_iLvj (ji_i jjL>JI |_gj i a » 1 1 (jLtujVI *> 1 1 a » a jj i a3 tjSLal >J-2J 
aIjlJt" i nl i pi <>> c VI pjj) (jl i ii iVI aj I r CjJl>-I SLpJI Ajlr aJJsj I j^l-- 
dl!j j-uLj ( ..j^jjiJLl i_jUoVI i4-uIjjJI Cj^tJI iL\jJbv i2jlj-a}U tLp-VI 
SJLLslj iSLljsJI ''I a 12 2 ojiill CjIjj*-*J,I t(jj> i^ull U>^" (_r^ j^^^-^' (j-° 

. 4-^a.jJjj i miMI 3l_i_>JI CjLlLiX. p j^ j SLpJI 
(_j_<tljv jLjJLxI «J3l^J! ( _ T 3 ijjfc *j . ' *"l C^so CjjJLIj (^jlajj,! f-^sj (jl 
L4I0 «Laj^eJ pLxisj'^ 3ijj(J,l (jj^is (2>C <lJ -^y 4.&LJ i(jl 1 n'lVl SjJLSj S-ilj^ 
tA>Lcuj1 iJjuaAl (jLcuJ 21 (J I ^ni'l) (J I s^-sJJ (jS!_aj (J - ^ (-H '2^1 >Jj| (j_a ^ Iflj 5 I ■■ 

S>_4_i SjIj-ILj 1 j mi II j j_lJkJI 3_3j_*_o j_a jLi>-VI 5j^>- (_ji£- iCjjAIj Jj 
J^v 2 j 2 U i 1 1 cjIjIjJUI >=tj LbpJal LJ£ . ..! *l^>. LglKl ^^lll 7-Lil!l 

. I ijj^ 2) laj 1 uJlj CjjUj SLpJ! 

/y^JU jLCj V l^-OJjLS CjIjLxjIo aJlJ-Ii ii_I (JjlAIu -Jj . ^.«tl (jLcuJ^I (jl 

■-'I ■» I aUI ^l-tl.u^3? ^1 ^JLSJI CiLi^JI £-!L*j jLC) Vj ..3j*-l211I rj>£JI 
Xj i r"jt>^' oJtJ* (_5-3 1 1 j 1 nil j-A (J-ujJ «Ll»- 2I (oJLc (jl . L$J 4_U3J_*-a dj^j ,^..11 

(si^.) «QjJl^JI Ll^-^J^ijJI c^jI£ Ii! 4jjj La 1 ..^jLlII ?«-<-uj (j^. (Jjij_L^a jji 

j (- j" '"' (jjlj 1 I Jljj (jj| i^Lj^-^l oLu T" (_5-3 C^3e-U (^_caL«Jll «1_L>-2| 

.S L^jLjLc. La S L^iijUij La S ^ j" '" (jjlj S SLpJ' 'j^i (j-il 

i J-JJL>- (j_a J-J-JJ ("S-^AJI (jS>J iCjLjS^L>-2| (j£, I Jjlj I J C j I uaj 4JLa i/<u (j-aj 
(_ 7 lJI fO_i-SJl JjjLjtll 4j^3_^3 (- La «j (^LiJLij iSLpJI £jc 4^-La-g 4 15 1 hLj (^-J-yj 
jsJL»JI Rene Dubois):) j_i_lSL!I m't^aJI SLpJI jsJLc JLS iSLpJI L4J (_>iuL*3 

(J-j! Jj J^cJ (jl (jj-i a ±" ' "laJlj 4_uJjJlj «U^^L>-2l (tt^SJ I jojJl^Li a^jJI (S^jJ 
,*_-""" ""' (j-lj • • (1>3^~^ 4jjjiilu 'Lo.ia I i VjJL*-a I jj 1 aJ a Ji2jj i-djl i nil <1>- jj L^J 
LS^L>.| tjA-pJ j<sJ La LljjJLj/I ^^jjju LLa-^J^Lill 3'-^ aJ Cr^ 3-ajL2jJ,l 4_uLtujV! 
«Lu_»_a (JjSj (jl t t^J A-tdJI ^JLA J^ lu (j'^ I ^ rt J . . 3jUJL>- «Li£.LiIL>.1 Li_i3j 
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SjjiJI cjljja_La tj-u 4Ja}L*D jLp^.1 tlj^j (j-o (_,-*!>• J'v lojj jj ^Ls . I j • oAIj 

.(^>-^iJ1 (J-L^AJt 9-^jjs^A 3-Aj (*' -C ' ^-*"3^ *_<4lL>Jj (JJjLSj «Ll>-^J^_LaJ 1 
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SJlJJl^v CjVLjt-O 3-J^Lj (J^J-SC '"■"' LcSLx-a JJljJ 

Labiologie ^Lp.^1 jsi^. Ijljj LooJl^. 7-j^^j l-»-Tt 
'.(jjkj iji-'i/l I o i»Jl>-I 2 jy^j " (_5-3 LaLoi (j^JLillj 
lj_ji-lj -3 (^Ij^JI ' _i La 1 1 -2 (jlS i nil ■" j La " -I 

ro-c.j-11 u \c j genetic Engineering <LuljjJI S^jjJlJl^JI 

i^JLcLio jjlj^laj (JjjL2JIj *Lp-2l u^-^c (jl (jja 
(j\JLaL2j (j^Lii_4J I o i* j I i "i r Li I i j ' j j 4-JS^Lc V 
(jj_)ULJ1 ClLal q"< frl (jl ^ 3 J £ ~- II (j-S-1 t(j-tJ_L»Lu_« 
4_i^Li-» iSLpJI fO-lil CjLoLtijil *_o iLiLii! tlSLil oi'i a 
(jl La "' (_y3 Lj-^-j-Ij-j-jJ! /n Ul SijLjJ! Cj I jjjcLl I J-*J 
^ I tl~>OJ <(4jJ I II ill CjLuj>J1 )) (Jl J u ( nlj^pjj 7-^_x-idI 

(j^_j|j^ (jjjjjG sLl^v^Ls . I j 1 1 ii jl 1_jLjc_j! J i nil! 
^Ll^v^I (jjiLLII ^ La •"' 'i jo^L^tj (jj_iLSJIj iSLpJI 

' p d"'^.' Cr-"- 51 ^ '^-3-"-°' u^-J-i3 f^^rP- <jr*-=i9 
. Cj^bJI (j-a LjjJ^JJ ufc«Loj L&^ljji 
(JjujiGj La Ij-Jji d "■■"" (jjJLflJI (jl lillj (_jJ! jj 
CjIjjSJIj i3^j_ca «Ll>-^J^-U Cj I j LCi^. I j (j}Ji-iL>- (_yl^. 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

^lilo f I .^^ VI 4cljj u& aJl2jJLs iIjujlv LoLiiiil <ix-ijJjJI (JjI mil ^ La »"j 

i _ T J3 (j^>J1 «U jj-* ' *l-Ii_J_« Q> ' n >2(l (j^S—1 (_^i-« '(Jlj ' "> ' I J^J^>- (_ 3 -t-*-« /JaAJ 
U^i (j -^J (jl 3 I J ill (_5-J-OJ 7r 1 i n J J_<k S L_uj^»- Cf] LK £j i ii-v fj^ L-Sj < . — >~1 T 1 
4_2_fl_tuil (JjJJJ (jl «Lul-4iII <il».jJ,l ^^3 J-^J C 1 -''-^ 0*^i>^ r ° ' "-' Cr* '-'"?• 
jJljJI 3-3}l_£:j 'r'jj-" cAJl>3 tl^o «Lp-^l f«i^ (j-*^ "^ (*-* '^S^^-jJIj 
j'"^ llj LjjJI jojj^so L-kXa. LajJ (jj_il_i!l (3^ (*JI (*-> ^^->Lh-^'j ' J " ' ' 3 

S^LjiI jojj^so «Ijj lLoIs (jjjLaJI (j-ujJI i j (_j i m'c^J! ijAjiuJIj ajL>J,I (jl_uiu£.j 

. Sj_l3LiL»JI ;»ljLJti<-ul 

aI JlJejj-uI «_l4-i LojJ^. sLj^-VI jsi^. ojLpcl ( _ T 3 » Lsaj ^jjJI (jjjLitl (jl Jj 
*_o sLj-^-VI •" I C x_<tlLjcJ LoJiJi£.J .jLojJIj t_!j^>JI 4jtL-uI (j-o ^-ljaa Hj- 1 ' 
<_jjLa-lJt ?lj^»-lj i_j_LaJI 3_!jlj-o (j-u (J5>A? O' OJ J '-^' r<! "» <J"* "— tLajl 

(j^L«j (_)_& Sj^>.^L! (julj^ L»_caljj '-^3t^ oj^ Lx-AjL>-f iSju «Ll>-^J^-lJI 

Sl j sell 4jI^jJl2j xs>-\jji jl fl JLg I Lall I ' ; c-^j-ta-tl Ci^'C i"io (C^Lxj (ji (jjjLii! 

i«Ll»-^J^-lJI cjlj^a-UI «_o (J^Lfllb (jjjLilLa 5451 Laa>l (_ji^. 4jJsL*j (jlj cjjJ,I jl 
LgJLLa- i i j nit cj^\ S, i"iU «Lfl£.LciiA ^1 (_g^JlLji «Ll>.^j-lJI SjjiJI (jl dJJj 

J) tfj 1 La «LuoL>-J i I ^ *^ * i (_i_ul_La Qjl^J _}Lse_)l t ■* LQ * 3 JL)JL>- pLuDJ 2 > o"< i nil 

d j o Ir (^jLo^- <"«**■ (<•>! (_ 7 ^JI Sjii^Jl (_Ll^ ^j^*^-^ ,""ll ^JjL-ujj t^j i nill p j La u I 

(jLa^jLa (jjjJI^JI (jl j»l S(j^-Aj miU JLilaal t_iL>ol ^jJI^JI l js>- (j^ (_Lj£ 
(_L* )(_j3l jJI «LajSVu »"'i"'_' j "'■ " " c-ut-Lu jLtcjuj ix_<ij^><J,l aLu-aI j^ ■''*•"'.' 

CjJLse-l Ltl ^ i ii ill (_ r l^. «Lj_LLaJ1 * JjLssjjl ^l^>-l tj\jL>-^J^jLiJ 1 (j-\IL>.LJ1 ^>. ^ya 

^ fl J Ir aj^L^JLIj (jj_t2L«J.I AjiieicuJ tix^p- ^j-iSLII JjjJI i_>^*J (jrS LJL>- 
(J^vl (j-« ^-j'jj-" 4_ujLJ_a '"'I ILj-iIaj 3'-^ aJ cr^ S J i> SB ^ Cjul^jjai iCjjJ,u 

i _ T b (jS o"m i n ^ jJI 4j1j^j1 4j_u JLlA ^i^. (^>- (j_a (J_A {_§j3 T4_l>.^J^_lJ| * jjj>J1 

I fllS tJ^Sj t^j-tu (JS (_^ ^ 2 *l Laj rt S^JuLLa 4_L>-t ^-^J [j-« (J-uiXl (jj_^J1 » LLa^g 
(_)_& joj SLo i i * i nl ajl "t"-^l j<u (Jula ^) — -» •"■ (j-o genetique ««LvLl>-)) La- 1 n i 
L^J I gla-ljJJ V (_ 7 jJI iS.cj-'ii I l*11j (_L«j>J CjI Jljj-u j_l>-G LuLtujIj Lujjl2 •» uaj 
7c_»_u£a_jJ «LajLfl_a * )jl t n2 1 1 Ju^ (j-ojJl t Jljjlj (j-* « 9 * *^>^ (1)-* ^ Lt£^^ «u_uo 
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/_ j mi i _ T j3 (J-iLILLJL ^jl^ o "< i ttj < n « l_L>^j^_iaj 1 » 3Ljj>J1 (*J^.J ^jl^-jLujI (j\ 

LLoLoi ( _ T Jb=j3 cJsj (^ 'ti^*^ ("lW^ ^-"1 -(j '^m (_5-3 Q5JL2JI L^JjLjj (_yill i-dJj 

(ji ^^-S 4_2j 'j a I I O-iLS I jl La ( _. 1 11 -ie-i I Ja-il LaJjJ i«L«_i3j J^ill SjJiaj 

3 1 »"'" 4j^ji^>- Clot's i"ia dUi t_iJi->- (_5-II Jl>-jjj .(jjSJI ( _ T 3 4JlS-oj (jLvujV! 

Patrimoine ^Ij^JI Cjl^lII jjul^a ^Ir j-jjLj L^J 4_cv^Jj-u Cj^tJ . UjUV.IIj 

. L*jjj,Li tb^Juol! genetique 
n_gjj-ill jlj-2il «IS_>3 t r x:: ?i lS 1 -^' j>J-2JI d^ J'- Cu i O' o3 J '-^' (3^ 1J- Lrt^l 

7t 1 11 j (JjL_uj ^L>J i<-3Ju* (_g^J i<t»-j.5 5j^J Si_3j|jJi> 4jI (^ 2"a \l ,^ H j| 
d ^~*- .>»"tlj t ^jjs>*X 1 jJ-uj-u ^^b d ^~*- uaqll ^j^* J I (j-* * ' tl)' (_j oUtl y q"<*»- alt 

^ L4-JI LjJlI ^1 4i£Aidl <i>.j>LI Su-^iJLl Li 9 J j ?" 1 ,1 1, 1 Jhih^ j-ibUJL 

J.^Atl I ju* 4j>oLa 

:^^Jt |»AJj ^^iUlt| La$J$«J1 

1 Jlj& ■»■ Lj^a-LUduQ d i n 1 ^jj j 1 a * 3 2f i «LstJj 1 jj-« ^&l (*3rr ' (^jLajI ^jl\ i n 

4 «i 1 11 1 Q^jlo (_aJi j 1S1C 4 1 no-*. JjJl>. ^^^ j<u i2000 aLlII ( _^ 4 nt i<-> JJl«J! 

(_,!£. JlcLuj Ltaj 1 jjljil! ^ j-<4lx^o ^ISLJI jIjju (jla J aSL&j 2030 aLc 
ii_iI '^ >.VI SjLjj ( 3i>-^ s (j-^- " . ' "J )J '^^^^r^' *J3-^ Lr^' j: ?i! ^-**J lilli 
(2yi i iLSejjj ((JLoLs^l CjL^jj iS^VjJI sLui CjjJLIj j^jIaL^vVI CjVLv (jAAa.j 
.t_jLSHI Ij *j«2";l •" Jj'^' a ^' a ' <,l "'^ l l Ijjjil L^j^jjlII 3JUajj 3je-uaJI 

La medecine ^^jLajJI • ■ La II jl La j (^ aj ^" tl «_oj 6-°>" JJ>^ < ^' ^-*^ 
^Li j_4_«JI j "i o j i ..j ij^i.^/1 ji3 o^J- w^ ?L<ii2JI (ojj i_3jjj Preventive 

SJLLsl Cjjl Jiilj .dlli (_jji>o (3^-°' 1^1 SO-La- 1 (*1*JI J-LaJ ^^"J (j- -iJJ->- 
Jajj-tiaj i(^-j^ o»oH ^ 1 1 n it L «Lj£.Lil>-l Cj^t'C *u -iL^cjl ^1 (JaAJL j-«j<JI 

(jK i ntl 3^Lj 7c-jSU (JSLvuj j_caL«Ji,l 3LpJ! plr 7-LI Li^ i3iSL«JI (_*j^j ,_J£. 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

Cj-3j (_i (j ii i -»J1 3j_<I<Lj_a (j-^ pl—u-a^l (jLi /«ijl i ."ill «_<t3 n£js>-\ «L^>- (j-a 
«_cJ, 4_!Ljl3 (JjL-uj Cjjbvj jJia ijjj/LJI [<U3-«J A i < nilu ' ; ' 33j a ^ «Ll^uVI 

(j! L»£ i^yiu^lj^JLlI ^j2ji1I 3 ojhn 3-Sj^L i_al mi"<! ^1 3-aL^VLi iJ^^JI 
«_<iIL>J,l Jjt jjt Jlj i nllj /<JLjl!I (^ S^SLJi,! <jiiVL>JI (^ jl jj3 (_p»l j*^l 2 j i n't 

J i n i II •" j la "j (jls i nil ^JlC /y3 jo£L»jJI (_p3_^3j * j Je i""i I Ai~ i na (_gj ui j 1 1 

i(jl *C i ii II SjLjj ^ I r J « aJ b i'ht mi (j-uljjs dlli (O^tJ (j^ tS^ o! 
(JjljGj *_jj *_Laj (_yJ-I! jl ''t-aJj^?" O' 3 '-^?'^' ' (J-° (J-*^? Ct-^' (^ui_jSj| L*LLo 
U ii N » II (_, I r (J_i 7c_!l ...(j^,! iii-ill J i ii ill /cjlajj j-i-a-ij i(JjiJ>JI «_Lo i—i^L>- 
i4j-oL>- CjljuHal ji£l VLaLsI (j\j*Jj (^l^ill CjI Jj i nil 7c_La-i (juljJLlI CxjLS 
(jj_iL2JI (jSLI i(j\jvjjlil,l j_lC (_,i^. 4j^sL>- i—xjIj-iIo l _^2jJu (_g jJI CjJSjJI (_y^ 
i ^ j ^"" jjjljja (_p3j_ij (j) 4-lSLaj «LajljJaj SLpJI joiaJ 4-al Jij-"n nUj ^J^JI 
4jj/jLxj) ( _ T i^. ti^tJ (jij i JJl«JI S^jJu^o CjMjLc (JjSLiIjj (_p^l £yi SjLcJij /a-A/uj 
* » i"i 1 2j x_Lcj ^jlj <J_i '^j*^' ^ ^ *' jl p^^*"'' I ■*■ L^a i I ^jlj t^ i n ill p j la <J 
(_jl^. 4_cJ^_u3 (_p3^3 /- 3 j S, flj JjjJI ^j^*.' (jl (_yl>- (Jj «LilL>JU j taJul CjL^>-j 

2jlr La <j£LI jJI ... >Lio ^yJlill mj! «uL ^JJI J*Utl ^^Lc Lkjjpj JiL, J£ 

jjl— "" " m, jJI *_<u^><J.I (_yC-J i_3^Li>-Li • allacJ SjjLfllLo sLujjLill (JjI i nU j>JUfc 
4-j-L^aie lojI (jjijjSJI ^^3 ^L>- Jj (juljill ojui (J!la j_pju JiJS (j n'vtll (_yi^.J • "=1^ 
2jjj" i ip (*JlC- J»^tl w-, il<- i La lj_uSLs . Jij nil ^ .^-^ .^.ll j_^>JI ^Ir LjJlajj Jj 
(j_a pj_l slj^vl tj j-a-j "i S J (^-j^ S, n I, I (j- J-i-^ D" OIJ '(jjJ-llj^JI OJtJ* (_p-a 

oL>o Lylj (_y3 jjjij-3 LjJ (jjSLj (jJ (3^j n_gjl Mi'iLi «_uu>JI (_yi^. )«-23 2j^jj>JI 

(JjjLoII -i"jj (jl Lulj (^ ( _ t ^Sjj idlli j_lCJ 4JJJJJI JiSLaaJlj JLlILSjJI 3j^ 
J.^'ai j .^i^ r-Lul (_L^.| (j-o j|j^>U S^loIJJ^I 4_j^jl!l tlj^vl ^^ JLiSLlILi 

(jjj 7t jol*it 4J LLl^ijjij Ji^ oj^LS .^^jIj^JI ' _i I— 1 1 j (jjjLaJLi (j I *~'J Lo Lai 
■" I cj (jj_iL2JI (j-u (J£.LiiUI Sjj^^jIo ^1 lU^a SjLJoVu Lui ^ ajS ij 'jj^" 

(j^. i>j laj i 1 1 (J i nill A^c-L£> q\ i ii 1 4_u1j^Jl * Ifl^if II (^lol^-aLj ^ \*~n \-&jl2 3Ljj>J1 

^^ -> a j it_iL^>oVI /. I c £y\ I ■ 2 1 1 (^JjJIjJI 1 _^a-a^a_l (jjjLaJI (^jla^S (jj^Ia 
tiJjj ^-«J *?T^J>^ Jo > i in «Luoi_L>JI (^pal^-a'ii I (j_a 1 o rtS^L>. 4_^>- ^j_a (j*u-u^jju\ 
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t*_4Jj>JJ 7c_JLi-aj «U^>J1 (j^- 1 4-i-*-A-a Cj1jLlL>-1 «1>.1jj {j\ ^ya LLa (jjjLilj JlJ Jl 

aJlx. 3lj_ll jl (_)-»■ j_JI (_5-Lc ( _ > l3j_iLj LoJlJc^. q^jLSJI L&jijaj u^^ ^ ,'J * ' ^ 

. LxjkjL>-l ^^3 jl I 1 J_; a (j- ^ Lr^'jJ < -t*t1^- ' .'.' ' ".' <- r >L>>-i *l Ji ?TIJL>J' 

^IjjJI (_>o>U *ljl Q5JL2JI aIjljeIjj/V^L^I jju <d£ di!i ^yJ! i_aLiaj 
SSjVjJI J_i2 ,_^ijiejilll Ljfc>Ai ^,111 cj^LSLiill jj ?j . „ i_gJJI !i <j-<i3 . L*-o 

j_uj cfjjjaj uLcujI (j^_L>JI •» • • aJ Jji^JI (j-a 4JLvj-o 4j| ( _ T 3j iS(j^_LjtiI }ll3 

/ A ,^-^VI «Uiu>J IJljj jjLtujVI Jjjvjj '"'I fl-ia (jl_i Lxlx. ?4jLpJ Jl>- f-i^J 

JjJS <LlUx. (JjL2j j^Ldl ^ aj se uu ^ (Jx. ^Lb^SLJll (__>!= L^v VI 3-ilxX. J-& (_£_>3 

(j^_L>Jlj a^/Li <iajL>JU (j-u (j^JLUI jLLI (_y3 3JjljJ,l j?»'t 1 ^j^ -" iSJLils'^l 

aj_lJ1 g I ■ La 2(1 ^j-* * la-LIaJU (J_& tS jj^>l 4-4^ (j_« cP 3 ^ ^~^*J t^L^-ij <j-« 

-" LajJ I I *.! tax I Ii! ji 1 2 1 ajj 1 1 » I taj xj Ii! S-l^JiJ 3-<j/jLx-« S^L-uLi I . .j.UII 

St-iU^VI ^ J cjU^ V^^ ^UJt 

7C-JSC LaJI jLJujVI JjJl^o (J^>- Vljj-u j_uj 4_ujjIJlJI <l£».jJI (j-o j-o^l (jSLJ 
<_JaJu cLSLLUI 43^1 S, *u (j-o ^)^l-»"j i •■ (jjjLaJI (ji jJljjj .(^JaLiJI ^LJiijVlj 
t_ij_i_«JI «Lj>JL«_a (j-« ^-j'jj-" 4_ujLJ_a 3'-^ i - 1 Lr^ si oUll (jSLxj (jl ^^jIjjJI 
r-^Lc ji (Jl J j~ i nl ji i JljIj «(j^>-» (__^=LaJl ji Jijiio «(j^>.» S^LcisLj 4-uljjJI 
qL iL q j uI 7~\^*-> tly& JkSQil^ i ii ill (_ T 1^. » 1 J'- >tJ * J U^J i( Mf 4 «(j^>-» 



t_gj i"i j j i n i r r'i-ljj (ji^- Jx.1 i nil ii h_£Jla Jj^jIj I o (j ii" ^i^! OJ&3 «<1jjIjj 
ji (jlal ^awj jl ?«— L4-1 «LLdj_U1 4j^S "id (j-* (JIJjLaj! ^j a 1 sej J fl Luljj 7c_pt_ua 
4_<jiJlJ_A i". o I ->■ Jjj V ' tuS .4_ulj^JI t_!jjj(JI (jx. 4j>oLiJI ( __>Is l^j_a "i? I (JjJ-23 

Jl»-IjJI jj-aJI i,_)_i_SJLl oj-ill » I u « ^a I j"^ I u" , ,,l ^^a uj^J OV j*_M^' ^'JJ^' 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

(jjijJ . I ij I La a 03S-J Copies 7r i nill (j-° -5J^. lS^J '7Tj'3^ OJ'V 'i_h-ozI (jh^ 3 
(jlSLo ^^3 «L»Jila ** '^*_'J.' Pjj (j-° 4£>^ ^-*'jj-" «U-uJii& C-ilSLcJ I jl Luj-C \j-& 
SljJll aJ-tb (jjS3 "^ *— *tP" ' W U^ ^Lola (jL«j>o Lflla a»j 3T_j_ol (<s->-j (_j-2 1 La 
OJ .1 ' " l£' ■ JJ j ' " ^ * ' "" SjJi. 4 >1 tk> (jLSLa _}jj?e_« (j_« ^H^' *" dun flu 
(jLS—oVLl •» J 1 a j "■ Lx-S i£j-lCJ (jjl" iVm! (JuLal (j-a SjJsLi^. (jli- (j^"- ^ W 
(j-Uoi^oj '3jj mmII 4jt_ixIaJlj (Jj n_gj Mijtl (Ji*JI j-ujuj ((CjLLoJI » «_o (j-oUuJI 

< at jjt'\j jtjl^a <_a^Lii.V SLpJI plr j (jjjl ail 3 j 1 m'iIIj JjLuii,! i M"<y> Lui 

a! jLia-"i 1 11I 4-xa-iS JJ-2-J (j! (_5-3 I jj 1 a se " (jjjLsLtl jjj 7" .' ' ^*_'J iSLpJI /sXc 

ojJl^. 3_jI ^j-sj il_^_aljLitjjj,Li .ilj^}U 7 ^ -q-Lu. j .i.u (jL? lil Loj t L^J *_<il>J.I 

( J_>-1 (j_« j i ii i ll (j_« jJ-x-iD^I Jj .' 7r ' n t (3L>J /^-«1j_) *_l*3j_) 7-1 i till (jS-4J 
jo-LsJ-llj jo-jJLII (J^. Ja Laacll dJLlj *_Lo (JjjLoJI (_ji£- l - r ^?J j»l J '^ a ' *_<4ijc-a 

cjUuio^JU (_>^i*j (_y3 j^>J! (__>l3L^>-VI (j-uljja (j! . i^gj mi j II «_«x>J,l u^ SjiSLJI 

(j 11 i -v JljJ^so UJ * j to xi "j sLiLjaLa i«LoljjJI 4-<-uJlI$JI ^^3 (JjiiilLi ijJjLJuJ 
(jLS I jj La j_jj_2j (jjjJIji! (JjSj tilljjj i(jLjj>JI (j_a SjSLlo Sjj£ Jjlj (j\jj>J\ 
Ll&j i(_Jjj>-l 5j_o <_jL>oVI (jVjLsjj i(jjiJL>JI i_ijiij_a j_lC (JjiLaJI (jl laa^sej 
C3-* '"% (jj^' Ij-A (j—« (jj-iLSJI 1 _^a_LjcJ (jl 3-j|jj_ll A uJ I j I (jS-<j-! I <>»jt 

(jjjdljJI (jSL«j Lxjo (j-uj>JI (j ni-v jji^o (_yl!l Jajj-ilJI (_,i^. 1 aj^jtHJl '"■'* I u", ,.l 

.SjljuJI JlJLo J a La 1 1 jjjiJLsJI jLHi-l (j_o 

SLl^JI /<s_Lc L^Sli. ^,111 SjJjJLH! o^< Mill JUJ.I I jla ^ 1 n i'i Vj 

(j_a 4jj_cil cLALaJu I C^jLS I o"m •> °i itcjvLlII ^ c I ' 1 a 1 1 tt j ? I" 1 1 ojjjialLi j_uoL«i,l 
r-jljJLI (Jjfc : «LujjLoJI 4 I'll n^l (j_a IjJLc jjIu (_c LLi^aJ I tt j?I"I1 {j\£ TTjlj-II J-i^- 
S J A La 1 1 (J iij_<iJI jJljJI iJjSLj (j-«J ''^-''j J '"*"' *L>-ajj| Jj* ^(^^IjIlcVI (_^>- 

. jJI ..ScjIj-lxII 3jin"ilLi JUJI ^yjfc 1 ^j<j 

(j^. «L<t>-LiJI flj-xla-jj I jrjQill (jx. (_Ja 1 1 n"j (jl til! j 3-5^ (JJjLSjI i_^^ d\ 
(_gii (j-Q-ae lLI (JJ-S~J J^S (Jxaal (3^2 ?r 1 11) (jJ^r 1 ^-«^L>JI (JjLujJIj 3ijjiJi,l 
(j1_j j-J-a JtS SJiljjJI 4_<jiJlJ_A jo_Lc (Jj^LiS lOLilLa ^LlC. (_gj jl ijjj-a-'- *Lsi 
4ii jLmqj nlj 3j£ lr Sj^ (jLuLL-j ^^ jlji jji I 1 g-SlJ- j mijII (j_o (j-dSjis 
4-jjtxtIa cLuisL?t^ SljJ,1 a! Jljt" 1 nl jj_u aLci (_ T XtfDiJuj (jl (jjjLall (J_A ^3 t^jj>-2 
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(jr^ ji^ J'>> ^ LjL^iil o jjt (j] ULL 3_&L-u jSLill ajjt <LaL? ^\ VI (j^-J 
4 j i nilu ^ j Sj 2 -- II 5Jl mil /j ".'"j i jju «Jal^JI (_>^3ji (_yi^. j^=Jj (<sJj «Lii«JI jJL>- 

PjjId^J,1j SLiS_4_4 1 m ui «L_uJl1^J1 i>ju^ jj-* (J- 3 *-* lt-^' 4£jjlX\ «Ll4_uJ cit ^ tt- J lj 

.^jjjJI 43LL2JI 3L^J cr 3 J*^ ^ lij-^" f"?^' 

j«_L2j (_^sJ (_, oUII x_«i>J.! (_£.}Lu SJjijjjiA cjIjj-oI (JjlAJu ajj-11 (oJL«J! f_^ 

^^-ft-U JlJS (_yjJI LO^^' il^C_Jlj 4jj Mlltl Lj}L>JI ^If (—IjLtjJI t!j^J-| (j-C- 

/_1^ (j^jLalu I ^* * -1 * (j\ <JJ tCj^e_dl QjJb (JILa 3JljLcu_« (j^- f-4J^>JJ *-u-«1 ^J 
SsLulj (■ lJr -uj 3-3jj<_il (j-SLI 1 I j" «JJJaJ SjLx>- S^jjiil (jlj 4JLx.il (j-o jaX.jJI 
SjIjjJI 4jj<Jaji /j La »_« (_g JJI JLl>-^!I £ ( _ T Jii]lj 'J^>-l «(j-^" L$3ljj»-La ^1 JLa-" 1 ul 
j-*-3 <J^>J ?t Luaj L^j^eJ j-^' _jl j_A ^J-li i _ T XL«Jl *_*ilij>jj jj-* Lisjj 4jtJ3.} 

7-|j|jl (jj_<fcj_JJ (jjiU-LI djLjjji CLlO ' - ' J I "J «!jiS «U 57^L«JI ^Ljcjlj I (j LLsjjjJ I 

Sjuj JL*-° (j-3 SjIj^II <L^Juji 1 " 1 1 Sj ■ Laj $ Laj jjl Li^ . L^-jJ ^Lt£ [j-y^U.1 

(j^. 1 a I "■ 3cj ^ii! SjIj^JI 4jjJlJL^J 4_U5jLiII (Jji 1 11 1,1 (jl '.(Jjill !_gj I 1 a a ia 
(_^ I g-L3 Ljjiaj ^^iJ! (Jjji-'i/! S-ls-^J^lJI CjljjJaiJI 2U , u |jj jlfo (Jill L*iJj 
fj-tb • aXlieJ i(jjjLi!l ^I'^j ■ ■■ La ^Jij>o i_2jjji (_ylll CjljLp^Vlj 1 -1 j 2 1 1 Jj^-La- 1 

dJJl_L& (j^LI 3ijj>II «_p3 ,j£. ^SLiJI oj>o 3^3 dJJLu* ccm-j-la i La i,_jjl>.VI 

jJLLiJ /^ 1 tLu^aaJl >UjU^-"tl ^jjj, a^jJI (oJLtil (jjijjj i^LjejUlII ^Jl^o (_Jj^ 
^_jj>J1 ^Jl jjj-x-iD^lI «u_u_uj ^^jlXI l_Aj_^j ^j-* (J Jt -?rr ^-jijojI «L_uJo_A ^^jJca 
rO-l-2 l|j j_jJ>JI ^J-^ 3 C3-^ (_yic.il (^1 5_lJ| 1 n jVI J-Sj-J ( _ T -lII Cjljjjc-Ul ,j-a 
^^ClLjJIjvVI jjjJJ jjaj SjLcI ' . ■ I Lxjj JLutJI (-SJl^JI IJLA Jloj .^^Li-^'j 
g j uaj I ^LaJI jJ^L^. jj-* U' ta *-^" * tj"'- Jl3 ' " rt J L^LLiL-uj 4-LftlaJI d i n < uj oU 
^q_j ' (J • a I ' (Jj-^AJI p^_u3j_a J-Aj (^gj i ii ill )*_<4lL>Jjj Ll>-^J^_laJ| *(j-« (JS ct^^ 
cjL^jj/VI (<u (j-oj (^5^' d j^^' I J -1 a- N "' 4jo itij «_«i>J.I (_y3 4_u^j\JIj Lls-^J^lJI 
, cLl>-^J^_laJ 1 Sj^IdJ A-lIjiJ i n U 9 4Jali-tJI pj_u3j_4-i 
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(_£-}j3 3_L»-^J-Lill 3^JJ(Jl,l (j| /_^ jl I n'tl dJ ud V 
ljui (J-UjJ l«Gl jJ (jLcU-lV! <_LJIj.}I ^-JjJu (_j.ll j I) o'imiU 
(_ji>- Cjl JJI Ojui I tUjS[j (jJ! (_£-}j3 L4JI (J-l ini n-r°\ 
J i"m"| A^LtJI <jl (_£j-l l4j! j CjjS^JI (^J i«lS^L_u J-IJlJ 

J^cLtuJ Lxj) i 'Circus /_ii JjJaXI (j 1 n-r'ilLi jLcujVI 

jlj_3 1 < I i^i j (j-l J .(_fj^>-i 4 (j -v (j_a Sj n**i 1 11 a 4jj_Lto 
^^lllj 1 1^31 CjIj_l*jJI JjljI (jl (_y3 (<sJL«JI (_y3 ' a aj a 

J-LJ-Lj 3_fl> (JjJ.! i t i^ i -k <j^5 (jJ^^jLtl! (jjJill U^Sj 

*_u3^ «Ljlj_lLij1 ^ys^L^sa j i ii ill (j^e_> UjJiaj «L^>-j 

. L^J 2 j 1 ii'iILi jl 1 11 Wt 
jlj_ai (j_o (jj-cljj| <j_o O^vl ^yic: (j-flitJ (jJj 

(_y3 ill La I iVlSVl 4 JQ ifrlj OJjJq3> 7c_LiiDJJ (jl Sj^jiioJI 
(JJ1_l) l(Cjl_uLpJI = «l_L>-2l ("S^Lc) Ll»aJa-uJI (Ji>- 

ini n-fc^ 7c_uisjjJI di!j lr I j 1 aj S a «Gli JL>- (^ 
jLuj^U 4 j 1 n'llu ^LlUjiAII (_gj^ (_jJjLA dl I i SijJL^i (Jj 
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■ "jLuuUI JJUUXOQ Ll?qJqjulJI 

ijSLx-i (J-lSj mXI (ji S^SLa (Jjj^sjj L^ajui (jLcujVI cjIjjJs <_>ii3 S^£La jl <Jj-ptj 

(ji .ilji La lil CjI "itIi nl (_jJl ?-LljtJ (jLcujVI (_yCJ (jlj 1 1 a 1" ^e-a (J3^? O' 

•jl> o"i "Li Lt j iVm i_^i\ SLpJI ^jc-i LjcLt>- jl Loj-s 4 1 "■-" «Ll»-jj (_i Jl£.Ljij 

7c_*_u_*i3 ^j La I I—ljLlcJjj I '" I la a» y * (J^Lv (j_« (*3rr^ ' 1 & ' " * L t -Lq jv Lb I 

Lil i n'tl (ji i«LjLaiI (jjjj^J,! ij_ujilll <tcj_<-uj SLpJI pL2jl SljLsJ, LU JL>J,I 

J i a L> (_2jjji (-jLj^IaJI fyjl dJa .^Vl . U jj , MI'a t (jVI j^JaJI (^ JL>-T ! JjJl>- 

/yjfcgjjajl (j-«J ** ■ i "-»Q «U_uL» (_£JU1 jj-ujJj «Ld3 ^^LoiJj^-uJuJu t tjv^_i (j_« (j ii I 

(J-a-C (_j-3j ij_ujil!l oLsol JjJl^o (^ 3tH-4-i (jjJJ /TlLxj JijJljsJI (jLuujVI (ji 
i(jVI <tjJl j k h (jl (^jj^-iiaJI (j-oj . 3-iJJi^JU -ijlj-U Aljiitlul (_y3 djIjLpi-l 

*> 2 I 5CJ *_<4ix-a ( _ 7 b i Ll£.L<M>.!j 1 I i mil) ( I ji^jUiq) Lo- aJ^_u_uoi> uLp 4 " h i T I 

L'homme et «G_1j_jj (jl . n'tVI ^^jfc SJl»-^J! dUj i3-*ie_cb 3Jl>-j (j-o *j^*^ >* 
i—i^cj <*ivu (j^ (jSlS^ Sj^iJI j i j>jjj£ (jl m'tVI (jLa 1 1 jj ison Envrionnement 
x_« (JjLjLxJLi (j^ Lij ili t »1 olr ^JJ^^J CJ^r!-*- 1 ' t^aJ&Aj (jij tSjL^^S I^jjjlj (ji 
4_Ji Lo i4_Lo *j-^- «G-!Luj ijjjlSi (jLuijVI 3jjj (_£jj>.i 4-a-la-ll (j^ (jj^SLia 

lLs maJI CjIj_ljLjj i ( _ t X.L<ij->-VI ^ La i "j ^ I c (jl i a iVI j-j3Lj 4jjiIj^j 
( _ T ^-(j^-"J I jJ I J »l oUll 3^L*j 3JijJl>- CjVL^o (jl ■»""- | _; i " i«LlLc ( _ 7 ^.L<iIL>-VI 
^■"<i**< i n ) (jl (jSLx-i 1 jLjfc (JS (j_a . I g-ilc 1j_luujj Lajjjlj ^^S-^J .^" , ,.! Ij j ,Ul ^Tl 
^^•^ ,".s fiCLajJij ^b ■*■ t-IajJ 1 JLA (jlj tOLuLuJI ^j-* p^-^*-* >L»-a] (jLoiJ VI (jl 

3-Js^Lc (_y^ l^j-* d .' ~j " *^'- L ' '_>*■' ^o-" i_P ct^ ?* ' '"".' '-'" *'-9 w 3 3^*" 

njj-illj genes cj1_Llj>JIj i«l1Lj_i j (j-jLSD! (j-uj 2 juiL-uVI 3jl»-^JI jjl 
-;^--' ^1 (_g^Jj jj>-VI (j^. Jl>.!^JI (Ji uaAJI (ji TiLxisjj i(_Li*Jlj (jljL>-^JIj 

(_ t jI_Li i—SJlj* j-J-Sl (J-*-li ' '-^'- i SLlj>JI JJl^jj lAac-iajLi j '^" (Jj-^ 1 (JS-Jl 

(_,Jjjj (ji (jJt tLUjej j^alj i^Lu J^ *lS>^ ltv (3^'>* ^Wy! J-* '(j^- tuJ ^-' 
3^c.jJ i_ ij^i (oJLc (jL>J (_, < i ii j 3-Aj (jl i h'i^U 3_ul Jl>-^JI 3jjiL>JI 3^LS J?<ll 

JJl^j ^ylll (_>3>1! (_LaljJi^ i«Olu ^ l?>2J! liJJj ^yk: fljJa^mU di!j£j 4jia 

jlj-cb^l di 1 113-^3 ,i<lt'iC5.j ,Utl ^^a SjLcb 3j^ a ■ "»'> (jl i n'tVlj i^jJJlJ! 4Jl_^ 
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acuLaoJIj (jluuUlg SUaJJ 6AjAall (o-uslaxJIg-asj^pgJgjjJI SjjjiuJI 

LajL_t£. 3-Aj t^^aj-U <_La1^£. (j-* (J_aLj£ l flj ' ^" I La 1^_jIoj t4-j >^->- ~- JLiS-l 
jttJvLgJ J I Jjus d ■ uAi j^c «-3l Jj iOJJl^j Lt /j i^ase iSJI ji ^^-iJioJI 4JLp ( _ > l3jjLb 

, d , ,.A t /_i^ jj la pn -q_A^_lL*j ^j-J jJl 

£j\ 1 n Sej I ( (_i_ul_L«j t_3i£ (Q-4^ cLlq-lu AjJI r'Ljj*-! La SjJLi j^-dJ t4_jj>Jl 5} ^ >■ * I 

«^jjj Laj 3ja-aL«J,l Lcv^J^lJI j_Li>- (_y3 oLal I'irisVLa i L$jL*j_>_iIijj LgJs^L>-lj 

^L<iIL<fc! j_uj (jJ^ lojlIIj JL»-!^J! (jj-ill (^ tLuaeaJl L^jLULiiJ (j-a «LlII (Jj-ca^JI 



j_^C ijJ^-jG ^ji t^ i ii ill «L_uJo_Aj t£l_L>. 2l l_L>-^J^_tSjJ iCjl_Ljj>J1 «L_ujJ(_A <J!La 
(_alj-cVlj *_«-I^>«JU (_, I r LjjJl»- IjjjJu 3-*J3^jilj 4_JL>JI LgjIjLCbl (ji^ 3 

1— al i'iS'i ill jl y-l . >»j" . ..I (jS--«-i (_L* i7c^vj2l S(jj^JI I jjt <=LjL$j (_j^>- 4-i3 SjjLuJI 
iCjLaLiiuj^l 5jI i_ajj(j ^1 j_i 1 mil (j-o il 1 Laj^-^j Jjal \jjt Sciilj-uJtl!! ^jui 

iCj LlLSjJ I (^^ Lib j -r I a Ij_ljLj (jj/jLaj i_3j_<_u ( _ t jJI (_,-* ' " ' ' a-i-i Laj 4jIj 

(Jjjjj V lamentabite sociale <U£.LxivVI 2_ilii<tl (j'i/ i3_jcL»l».VI cjLujL«i,lj 

. (oJjl! I ajSSlij La (_p 2ljj • •■_' 

:J<AJIftWw^H* 

CjL*j2 4j*_uj jjjju i_j^jj>JI 0JL^3 1 1 JUfc (j^- jjV cP- (J-*-**^ )«_La t_i^i>. 
(^jLdJI) (Jjj/LuJI Lls-^J^u (I ) '•(_ T Ji (jJ^l-La 4j^Lj (^ t_jjj>JI (Jj^ Cjxj 4Ijcj 
Cjl _i U « 1 1 )«_L<t>- Cjj^Ijj i±xjjej i4jjjj>JI - Llo-iSJ I (3) idiu^aj^JI joi^. (2) 
in Mill ^Lj^LSjj Lul 1 11 n't ^j^j jjl ^LupJI (ji^- (j^> '1950 j»Lc L4! SLojMJI 
3_i£_j_aLLJjJI jjkj ^ LaJ^C: ^ fl-p 4^laL«JI ^LsLSi^V! (jl dili 1 L^Lfll! 
^ J 1 a 3» LjIojI ix_<ijj>J,I 3Ll>- (j-a La (jl£La ( _ T 3 1 3 >l uaj joJ I il i£Lj£.LaIl>- VI 
jl 3-Jjj_flJI t-xjLcjJIj v2jLvL»JI ,j_a da-tlaJI I jui ^ L^vljJijV 3jjj<LLa 

((imagination sociale ^^cLaJL^-VI jj '^" II" /n mb «U-i_«J (__;JJI i3jx.Lxj>JI 
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tCi^ S> i"i U dJJj jj^. 3j^>-I tl_L>-2l «Lji^. jLi^. (jjijJj i«_<^>J.!j Ll^-^J^lJI 

.Cj|jjaj(Ji,l f^pitJ (jJj 7- j mi l i-T^c-ij (JJ 
JjJLjv ^^-S J LaJ (_3jjjj L#jLs iCjbvLia ^Ir [_g j La ij J i2j mil (jL£ lilj 
>lSjIJ (ji LuSLs-i ^ a.ulajj| jsiaJlj iCjj*_JI jsiai! 3_La>|j_J| 3JL>JI ^ a£ J j 2jl1 I 
(jjijjLi ( _ 3 -3 jj~ i rii_j 4 i ii i nj-a j_jJ_o (_gij (j-2j 4_cSL<Jll i"«ljjt-~tl ( j_o IjJlc 

Francois Jacob 1 o fr I . m'ij.3 (_£ (jj^i-T (jj^u^ (Jj^I'imiIj growjj i .m'^j^-JI 
aL»JI j£ji.l (jr^ jl mi" "i U Pierre Royer j i JjjJ 3>jL». ^jJLc JjUJI ^^jJ^JI 

jL^SLlI 3 jaL-u^l «Vjjfc JjL>- li^p- I i n'lj.3 fj^S (JT s>-jl^J&~Li\j f_j oUll lit-ie-tll 
(jJs-^J^-lajI /cJjlII pjj^D^a I^sjId^j (jl L^v^I^-Lpl jLLdI ^^ 5^_uSJ1 iliiii nil m£j j 

SjjiJI ojufc CjIjjjcJJ, /a^jUJliiLA J^L>- (j-o laBiologie et lasociete ixju^JLIj 

((Jjill OJ-^' (_j-^ "j^?°L3 'LSjJ^- J-^_>^ Lt,j {jjj mhII OJ-^' J^Li- <: ^H : ^>lJT^' 

I nj'i(i|i Cj| j i ii"S a 1 **-s- jjs i . . t-llj Lp-oJo-uJI (j| : (_£j_<i_J I jj Ldl I 
i_p_a (j-« Cji i i n"K U ojui i(_jL>oVI (jk.j J i nill (j^-"^><-> (_j^Lc flj taj i uJl (j-o 
i_!j_<_»JI 4_^L>-J ij o-rll tLajLxJ! i _ > l3lj-a5U ^S_lII i— 3 1 m"(SV1 iJji^JI *_Lo 
ja^vjJI /TjLi- d ~- ail I 4jj mm II ^ ''"JJ. 1 ^ iJ-'HJ w *'-»t| i _j| itaa-VI i4_uljjJI 
(_j-iJl CjIjLsoVI oAjfc (3^-Ij .SJjJl>- ^ jSa 2 a» J 'Lj£.LoIl>-l ( _ 3 _b L^Ji ^Jl i n"t 
»1 i nill (^3j3 *l^>->- (J-« (J-ojuI (3-3^"" Ct^ q "^ ' >*" '"-^'^ Luj-L« 31jJ,1 Cjjjj>* 
j_«j (_i (j a a. » 1 J j "j" i ^LLa-^J^u-iLj^. Lii>- 1 i_j^I^^ ^1 i^^Jj Ji^J i L^lLc 
sL^-L>- ( _ T 3 (_gj mi j II (jSLdl /. 2 jj ijjwlII (j^a 3j_iiu£. 4_citAL>JI ( _ 7 Hjt£ i ( JAIaj| 
i (_g j S, a 1 1 oj_aj J-''-i Vlji«Lij>J,l ^^Jl ^_)— ■^ > vl jj i aia^j SjLi^j ^Lcj ct^S 
icjj>JI ojui J a La 1 1 (j-aj3 (_ 7 jJI 'li^Jl (_j-*> OJli a^i La j iaa. J'v i"i J (- alal jljIj 
CUs>.j_±>. \ <h . ^ a i a I j pLajJI •»■ " au I aJ^UI ^ i n^lj ^ Aul «tl ■ U ,':, ; 1 1 ( j_ a 
^ a^ iS-aj.o'i/l ^^3 I j 1 se a 2 '. I ,^-^11 jjj c^i>. iJjiaJI ^1 Jj-lil (j-o j»^l 
j La 3. I JUfcj ,2M ,>.-^tl jjj ^^a (J-ais (j^J^Lo 'Ltjjl £y> jSi LaJl>-j LcuJ^S 

<ijSLI .(jVI (_yl>- LISjs-« (j-"jJ JljJ^JI (j ni-v jLi>-! t^jrtJ^JI m ii'i -^ jLtHi^l 
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acuLaoJIj (jluuUlg SUaJJ 6AjAall (o-uslaxJIg-asj^pgJgjjJI SjjuuuoJI 

La (_Ll3 j-«-1 J>-3 LloJ ji Lii . jj^-Ju/lJI jj-2-ll 4-qjLi. ( _ T 3 till j£ -» j l <aj (_2jj_u 

^Jla ^^Lc <Lr3jio Equilibre demographique (_jJK mil jjljill ^ CjIoj-'imiVI 
i^jjv^Lij assimilations mentales <LujiJJI Cj^il<il!lj <JliLvL>JI ^yuu S^jJj 
^i jjl J3J3J '°~m*»-^ liaLSiJI cjLvj^j jl JlLJI <_a^li>.Lj /tjoill i M~a»~ (_2j_<_u 
Rhytme pLajV! Lr £ J^ JlI3 jl JjJa j-La-a> JJL>. £>3j mi scj jj£I S^lS 
(^ 3-JaxLc Cj-j2j (_yA (jl j,^^ ' jj'_p Cr-*-" 3-<jL>JI 4jJVI dlli (^IjJLs-ijJI 

3_ulj^JI cjLuj>JI ^j\c 5jjL>JI i_jjLjtlII Loii Lfcj-uG ^^ 5j_jJs L#jLs iL&jjk^>- 
( _ T IL>. ijoJlj jJ L$_ii til^vj_1,I (j-<t3 i Luljj (j-djLtla jlj^l t_iL>oLs i4j^ mijII 

.JJaVl ^yk: j>ill I JL* <<bL$J 
(_, I r (jl Jaj d-j tc-ljSuJ I *j-}J j-<u>JI 3JLL>I 'J'^' 1 iL^u^j J.^ ! 5Lp" 
3tH_<w3j tSjoju-uj 4_La_uIuJ «L>-^t_ua/ jLs-uD ^^- (J-4JtJI ufc^_LCj ^ rt 1 2j U jl JlLJI 
(j7i j < I jl V 3-jL*JI j_a> il 4j>-j V i Mill 4_j£.jj (ji i n-r"i^ i4_JL2j(JI L^jIJ-laj 
iJ-Sj j_«_*JI 3JLL>I JJ^J J^S .3Ji-ljv 4 se i a -l j ^LjjJa (j7n< i jl (Jj i^Ljjla 
j_«jJ ^ uaJaVl Jlj>JI jl jj i3_uu-a i3-ufcljJI SLa-jJjjJI 4-laJj.II oLilSLo^l 

j£J 1 1950 . 1850 (ja_i aLc: 3-jLo ^Jt co±ss>- jjJojJI jl jjlu U£ < jLuuVI 

(Jjjla J j LaJ ji 4j£.Li1>-VI CjLaJiiJIj iaLxj-&VI j-o »(_, mm g-l Laj i "I c-iJaJ I 

V jJa I * I j a j_«_«JI jji ^^aLUal aLc J£ 2 riK jjSu . uj . LoLc jO^lii j^uJI 

(_Lj£ '(^^ SjLa jL^j ^.^. .Utl j^jlII JjjLA jl i—jJt i4jl3^ (_,lr jl i n'tVt (3^'jJ 
(_a3jjj «(_yji (_p 4_LuLA pLxisjl j-«-cb jLjijVI Qj±in (_j£ '^^■J tiilii ' 3-> LuaJ 
Oj Ala3» J-«-«-!l SJLLsl /ULlJ j^-lj .3j^jjJ,l 4-tae i^aJlj 4_uiL»J,l i_3j|jJaJI (_,i^. 
,Sj_ij>-j Hal mi t j a S, I <i 1 I i mi j-jS^Ls ij-;Lp (_ 7 £.L<ii>-l (JL>- j-« «OJlJ>o Li 

N '^'« ,5tlU,llj ,UI iSillI (_jjjj/ ^J u-ujJ I ! i H jJL-a^lj Activite et experience 

: y -i i 3 i l_«_a ji_LjVI (- I c (j Jj LaJ I JljjiJ sLLu-a^ I (CjjkLflil (j-aju jjS j£, 
Jljlj jcJ (_L«j(JI jl ^giij JLa-l V t(j"n»'l J<" i"it jl i_ x^=J 4JI JIjLijiJI aj g a U 
jja LuL^J Jij^Iu j»3-^ *& (_y£.L«j»>VI jl i L^aJI jij (j^H<ll i _i luS I ujjijuus 
.SjjJJ mJU i_3jjj ji (j-SjJ j^Jj ' Jt=till (jJJ JL4J.I 
3LpJI j>-lj_a 1 ajj ^- ^ JjJlX-1 ji 7iuvjJ,l :2LuJI (J^>lj^ I ^<"^~ " _ U - L »j 
Ll»-^JjJSIlII jjjso (_£JJ! Ll^jJI (_y3 i3ixSXI d-LS-^J^LJI SjjIlII CjljjJCLO jjji Jjfc 
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CjLvLiill ;»Jl2j «_<i3 (Jjsl CjIjJl^oj '(_3->-ii *i£i "=1-1-0 C-u tajjj i(JjU(JI j-o jL^ijVI 
^^jJ! (_gl i4_jJljlJ,I ( _ > ^Ij_o'^I (_, 1 f ' . i La 1 1 j Laj i u i3_j^_pj| '"«! \l ■>■! I jj Lajj 

t( -^ ilajl «Luj)JjaLA 1 Jl^j t " i o La * 3 tSiJS^Jl * )Lu_ut jj-Ji *-lxl>- 4_u_u j-t i u g *»J LlulS 

A^_jJl ^yzJj^a j Li-i3 'j »^*tl 1 Ju^ «_LLa_a ^iajj_a^_j_a ^ jjl /cJ^Lj 7-^_l*3jJ1 <J Jl^3 
(_ -a- i<il ^LlIuj i - 1 a ui 1 1 j-o JSQJuj i/oJal aJjuj i?"^L*JI sLuLj-b i_JLLaj 
(jj/jjJI L-t-t-i-LaJI j_o ^Jl i n j i4_La>ljJI /siaJI Cj Ldajtl Lo3j ( _ > iaJ^J,l r-^Lc 

1j_«Julj jl *Li1d ^1 ^1^. jj > J i n 4_)1 i _ T b i uj j_« (J^rrJ i< ^^_L > - (J^ (J-^^lj-^l 

0^3 l-)^ " ." ""''^ /T^Lt" (_r^ 'LajLSr" I ill 1 (JjL-U^JI j£, (J-u-J i> o"i J= o II ul I n-»- 

.^iaj^J,! g 1 d ■"■ (jjS L^_ij1 (Jj_uo^j1 /c_j /~JjI ^-ilHiJI 
(j^e-cbl Jiia ij-j-«3 J^ lasante 2-> i^JI a j j a a jl *Jsl^JI '■*«-" t| 'jj^- 1 
tfl_3jJI j_o 3JLv /_A dAxaJI)) : ( _ t Jj L<t£ 3_jJ,L«JI 2-» -^H 4-aJkLa (_gljJ I axLa 
«Ld>L»JI jl (^jlojJi,! aIJlJ_iI ^ja_o i". i inlj i^^^LCl^-Vlj t^liittl i(_£Jljji^JI 
<Ll3I>!I jl jlJI ^ i^ySe uaj\ jl -i LaJI «Ui»j (_£JJI jji JljJlxIII I j_a> Jlo n.UVa 
Cjj_lJLj Ju3 L$3l j « ( _ > l3jJ,l 4jt-ixLa))j! dl!i ^1 Jij : ( _>^> w >-l I ,\3 J * " • LicL«j».I 

Liiajl ^jfc 

ti )l 1 1 uz\ S^JuLLa i«Li^_a Lu^l^-ai CjjLx-id ^ rt 1 2gJ I Cj L*_<iIL>J, 1 ^ys\j^a[^ 

J_alj_*Jlj 2 j a I ^"i tlj 3_j^m 3_5_<jJ1 j i2_jjLj j1 jS1I| j|jJ,|j iSJilj^JI I j_.'a j"j~ 

,_p=ljj5Vl ^ jl^u^li >ilo«3^j^J| aiaj fljjJU)) i3_jc:L<ji^Vlj 2-j.al ir-i"aVI 

(_2_0>j jLLaj i n ll ^yslj^a] ^j^ * > i _ T b jl 1 1 1 h"m ((jj^tSJlj j^>-Jl1JIj» i4_i_il^Jl 
CjLSJ^v Cj^Lj /_il 4_Lc Cj3Jlj>o La (3^J Sj^ajJLI 4jjLpJI Cjl^Lti) u^slj^a] 

uJjLxj La^ ^j^i 3a2-i «_»J1>J.I L^JjLxj i_£j^u t< j iiS<tu :4_i_i_JI ,_^ilj_aLa 

i_^cj (jcLaivl tM-i tl^U S^uilLi i^Llo Pollution vij^JlILa iLgjIi «uislj^l 

4jj^I ( _ > l3^jij OjjJlJ IjLflij )«_4jj>J,I /yi SJjJl>- Lxialj^l i _i j i nj 4J2 i«QjjLa^ 
j^i-Tj ij^'i/l (_y^ Jalj-SiL! *ljj (jc i±xjejJI » j-> m "i (j^. J"n ii j Lx^a iSJjJijv 
Cjuj^^^iiilj (j-L>-jGjl (_,i^. jLojVI (JjlS j-o Ji^ti! tiJuj i^jjUJIj jj'-^J^' *J^ 
. «Lt>-^JjJSIlJI «Lla1«JIj 4-uLlh-iSLII SjjSJI (jc Sj uu i U aj o i nil 'Lj-Sjj i«Ll!^e£J| 
«LJ_«JI «Vjji j La j (^ ii>r^" 31ta*ll :?1 JLi-flj ^yjl S in T1 JUlJJJI 
jl S i ii II jl-J /ajLill (jlajljilll ^^fls jj-ill I Ajfc SjL^J (^ j I j's 1 1 j^-ls-^J^lJI 
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MLJaallg (jluuUlg SUaJJ 6AjAall p-uiilaxJIg-asj^pgJgjjJI 5j_ujjuaJI 

6 . 2 Jj^sI (j-o 2 o i n't jLla 4 . 5 ( _ Jr JI__p» (j^ijtj (_3jjj/ i2000 aLc ^ a£ if.\ jjjlj 
i a i aj j jLjJLo (j-o^io2 -ij-al! (_gj-LtuJI (Ji- jJI (jjSLj i4 lil-Via (j! ji-> (_-r3 jLjlo 
JAL (J^jIo 400 (j_o ^Sl (jl Li£ i^rujjjjl dJQji I 500 <j_a Jal /a^la jLU! 
IJlj* I fl-d I '*"■"_' JiJ3j t d I j ii 1, 1 "J LUC I". I nil Cjlji I nil ( _ T 3 icLt-O (j-O (JJ-|L*J 

sLcaLi- 3-jljjJI d_<-uJ_L& •" I c J ^.j-^-jJj-j-jJI Sj^IlII diljLsol (jl VI OJjlII 
i<icjljjj,l CjLvI i nXlj 4_jcljjJI (Jjj-oLsJJ 3-iLjj (_5-3 I j j"' 6 * -" J i ""' (jl » j Laj 



1 I I II I I II 



,*^ ' ""' (j-^ '(ji^**^' _>*^ Uj-^'-kjj JjJIjJ.1 (_5-3 Cjlj^^JI 4 j i ii i I j i^xajej Uj-iSj 

3JLL>lj lIiIjV^JI (jAAJk (_£J>Jj L_cv^tj-c£jj Loir S-ajJjliJ (jljiiill /. a^ 
^^-S JLjJIjJkl CjL_l3j ^j^ a 3» L-4-ijJ i Ljj^2j (JjjLlII ^JlC jIj ?"h ill (__.ll j-«j<J! 
(jjjjl (jlxLaJI 4 j i ii t Jt-rji ii iCjI jVjJI (JJijla-i tlal ala>zl «_a < *j j 2 a 11 (jl JiLJI 
4 In i"i U j>J_fl> (jl jjj t (jl S i ii II .iJ^c L-d-LaJ jjLjcjj &j luC 4_LaliLll (jj.3 (<uk 

(jV 1 1 j j 2 » " JlJuI cjjljJ (_,J,L«JI (_gj"i i ii 1,1 (_ T i^- c^Ibtj jJs 3_lIjjJI "LiLlJI 
(jl jJlJI Jjl5=j U^i i3j£.Ij_)JI oliijcalxJi,! «_o J^ljtli Ss 5-LjIaJI ^ISji^el^JU 
(jLoj^»Jlj p_^»Jljj 2A3I ^ LsjjL ^1 jp 3^1^" i mU (jl jiJIj «lj3 ^bj3 <L«2i)i,l 

. «<_!j£L»- Ij-mJj^)) JJ I in^J^-JI (_glj (3^J tiUij 

(_j_A *_<tij>J,lj 3|_lj>JI ro_Lc (j\j tiaj^j Sj j La a. A\\ i"ia dlli (__,JI i SUJaj 
jtjLULi (j I *" J La «Li^sL>- (_>^>L>- J '^a (_y3 LfcLcvjji (_jJ.ll i«Luj/jJi^flJI j Jl&\ 2jljI 

. Ltjl Mi'i'tl pJJ^J L^-aljir"iiiil ^yS Jalj^VI 

(j^. i±jjJL>JI JJLca (_j-3 <l>-ji3 (j^ Jj V VIJj-u (jlj (J^Il>-LJI jljj Jl21jU 
/n I r ^1 Laj ••■! J_& :jji Sciences de la vie et Societe i«_«-1j>J,Ij LljvjJj-ijJI 
j_lJLj (jl 3-jt-j-jJaJI ^yl^. (jl in'tVI 3j Laj i •■ (j^ ^lj (_gjjl (Lls-^J^^lJI) SLpJI 
(J'C i"it (jLtujVI (j^.J SLpJl (j£. (JjjLlII (_JjJ (jli (_£JJ1 a j J a 1 1 j^-T* (JS> i"i_i 
in "1-uJJ i^LtS j-^li Ji^ (jLtujiLlj SLtaell I JiJJl>- Lo^io (jl «^I^II S ( __ H aL>- 
jLSLaVI (jl L*U!i (^ ( .j 1 nil j iJjS" 1 nil (^ S-ls-^J^lJI Sjj 1 nil > La j la a. «_a 
U I 1 nS"L«-a I 2,uJaj 1 LoJLc. ,, 2j3 Ji^ I gjlg Liiloj 43j^jla C^a-u^sl (_tjJ' 
:4jj2| 4_uljj>JI LI liajJI 3'-^ iJ cr^ 4_caLi.j '03^ o' 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

. 3JjLaJ-a CjUaSLaj 3Jl»-Ij 4 nh (j_a L* T Lfl_-v I jK ,~."j iCjLcjLd! 

i_LaLCjj 4jIj^>-? . U Jj*j (Biosphere <LpJI 3>£L!I) (_£a-pJI ^La-pJ I 3jl»-j * 

tfl * J 1 la ! I (jjl^j ' 1 a d se * (jjljHa /^£.Lu_a J^ula Atliaj (3^J Q^* ' f-a ' g '^* 1 
. LcjLiJ ( _ T xjLj'i/l Jaj Mill tUJslj (^ J'C utj (_gj.ll 
(_gjj| J-Aj , jjU~.lt ^ ...1 ...V| «_aljj| j_& alj iSiVlj CjLcjKJI pj-c3 (jj£ * 

pj_uJI IjlA (Jiio .cjLjJIj (jl^pJIj (jLcujVI j-i^. j3Ld!l *!jj ,_, ".'j ' "j o^ 
(_gjj|j 4_LJ3 <_)iLc (_gJJ! i>>^c- (2>c- I j/ a 1 "l"-»_' (_ylll «Olj^o j>j^ J£LI (Jji^cj 

• Sjl^p «Gli J^tJ fj-uJL3 ioJjlj Ij-rji 11 

^j_a «L^_)L»_a (jj.3 4_l>-^J^_laJ1 ^-ufcLaJJ 0JLA ^ a U (jl ^ 2 La ' 1 1 (j_a (j-uJ-J 

/j S-^J (jl * J fljtj8 Jj(J joJj i<icjJILa Cj^'C i"io (j-° 'LiiJtJ Lt CjI jJu «_4JJ>J,I 

SLljvj iaLc «L»-j_> 4-jLljv (jiuxj (_3-^-I' Ci^l S> i"il, 1 oL>o (JLi-a _>££■ (jLuiJ i I 

j_lL_u (j^. (jLaiJ J(l Ol ( n (C-Al (j-a (jlj 4_coL>- it O^SJI 1 JLA (_ 7 1^. -1 fllS j I '■ Jl 

i~^jLh (jlj «Qj_lj jl 4_Lajjt^ CjIj_l*j «_o (_ajSJlII (_ji£. Ij-iLa 4Jj£ CjUaiSHI 
JiaLjti! u* 1 n" (jl 4jj iSujI (_yl^. u^zj-aJ La-a 1 Jj Jl>- L$J I fljSull (_yl^. <GjJl3 

oLpJVI J>L>. <j-a (^j-pJI Ja-pJJ) Biosphere <LpJI 3j£L!l ^ (jjl>iJl ct--- 
t_ij^L^--<i_Ljljij ij^cjSj^iiLlI »l oUII *Vjji (_glj (^^ (j^"n nj'ij (j-CJL<JL>- ^1 

: Lufc: Grow-Royer- Jacob) 

7c j 1 <aj La jJ^Sj 4Ja-i3e aj "^iu (_,i^. (jLcujV I Sj la-j 1 ■■ jl Ji^j La jJiij «bl *■ 
jjjijIjJl^ j-;LC. (_L«x. (_pj 1 1 * m 3» Juil "=1-5^11 i>J-A (_y3 (jjljjJI (J^Oi-l (jl£Lal 

tjlj-al iiJI_L& (j^LI tjl in'tMJ 3_i_ 1J ii!Li LJLc d-Uii Qi^i ^ (_JL»*X( I jjt ^ 

Jj|^3 4_i£. /til - Llo-iSJ 1 A^l^. (_y3 J ia> (_gjJ! jjl-->"H (jl : Lui j>LpjVI (jLliL 
17-LUI jj lajj 2^1 LLtaJI I J 1 &l <— il j 1 ul 3jj(J . (co2) (j^j^LII Jj 1 n'Ci ^jjlj jLc 
j-a'i/l I Jlj* J "1 3 ( _ 3 _L^lj'i/l j se La3j /<sJL«JI ^^3 lIiLiUJI 4>Llh (j a a I "j 

(jl <-;^»j j>jLiia 7-La£LII (jl ( _ T ^.I 'f«-$l£ 3jjjwlI,I (jK 1 ul 4Js ^Lc jj j^L^JI ( _ T i T LJI 

(_, "1 i"i 1 «Lj_ljJI Cjj_Lj (j_a JljcL! 3JjJ Ji 4_j3 j<uiLijiJ 4_JjJ 4j(jj^3 I j (jjSLj 
^^3 ujI^hiLi dili ^1 |_L>JLI La^ i_JJlI,! SJljju SjjJaa. (j-a j^^U U j>jjilJiia 
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(jislj^Jl aKMiaOil^^yJI i_al.\t 1981 ^^((^^JICj^KJLojjjLujVI)) Lbb£ 

4 I o -»«J La (JS-J (jj'_J-'-"j (J_olSjJI LajijjjiJ «Lul JLc. (Jj-u^Lj-u jlial (_y3 I j Lu 

• O J ° '" 'J c?-'*- (1)-° l) "•*""'' 
liJJ j (j_o j«_aVl jjV a K mi II J^tJ V ^IjJijVI (jji oLJl^-pJI Jaia. : 
CjLjLi_u1 ^jjAS i(j nI^Jl * L^J ^-j-u 3-A t_5 jJl pj_uJl ^i^. ^j-u-cv t J£ t j o <r> JiLnj>J1 
t4^>.L_La J ^ (_ T -^ i>" J* J I c^-^ L^J-^- 1 *• *-* M-^J ^ m ill *_a ( ^pju ^jjjLcvI 

J-IJlIjI ^1 iS-LLialalllj 3-aLjiJI 4jIj^JI 4jj,Jti<fc jlial ^ genes «i2jI_Ll»JI» 
jl—Lli-l (ji J-J-C (^jlalj-o'ill 4-ajLILaj J j l a >i 1 I 3j-3jJ rn i nTt 3jLjJl»- i_al_Lt*3l 

(jJI r-LlbtJ jls j-»-i c^hj fj^s i Lot I m i n h V (j! <_ xj*j (j^-*- ti^j (_y3 cjLjJ! 
(_,_& iCjbLiJ! (j-o p^J (^lalj^jl JL»- (_y3 aJSLiiJiLa -^jJI I j I i j "' eJj-^' ^-*^ 

I a\l U'.l LuSLa-i idJJii (j-a (j^a-uLllI lr j i LlLlS I -i J " 3_oLj LajLajl 5JUr"u ill 
oJl^S iajjl^Uu L$j*-a.} (JjjJa (j^. 3 JUJL>- CjuLaj (j^ 6 - 1 d' '"^^y-*- ^jLjLaJ (j-a 
tL^qjLj-Laj Lg-tlc iJal ajJI <—*^=j 5 .j ,Utl LjJ I j"^j" (_yil1 a_ulj^JI S^pJI 
CjIjJLII)) dJJi j_& 5 . j , U 1 1 ^^3 4jlr JaLisJI <—*^=J La (j-aJ (ji imJj-^-^Ljj 
cJ JlJ i(jj-^ (j-° J-"' JlI*^ .CjLjiJIj (jl^pJLi (_^aL>JI /_jtxilaj| (i^^-ujsJI 

(jLSj .3I_lj>JI jo_^. ^1 1 _a i i"n ill «_*jj>J,I (2>c- 3j^-2 (jjjSUl Sjjji^. CjVjL*^ 

jjU'tl gJS, iSJ, Sjjji^. joJjkLia ^«-^3J I^JjL>- (jJ JJI »l oUll (j-o ! Jl>-Ij «(jJjljl-i» 

Selection naturelle (^ • j .■ k* II <_iLitILJVI) ^ «-j jlaJI ^1 AU.^VIj Evolution 

i(jl i ii tVlj CjLjJJIj (jlj_pJ! Jj£. ^^jj/Lj'i/l j-cSLII jji 5-H-uiaJI ^^3 pjJlILs 
I jlj^i i«G_oj_i t_gj mi 1 1 1 j j U ", 1 1 uilj^>j,|j ia^c_ui]l Jji p_3_IjJI ^1 jLl£.L> 
«Lj_>-L_LJ1 ^j-* (J^-ll mm a -n ^1S jl^bt ^j-a L>3^-^ Lr^' «Lc LiJ>J Lb t Cj L*_<iIL3e_a J 
Lx>-Liio lj_ujij ji i LLl«-o Lusj-a [JjSLj Ji^ iCjjLv (_£^l «Ll^jX. -» j i aj 4_iS t l : iJI 
(JjSLj (jJ nj-L^-il mm a jljil (_yJ! (jjjLill (JjjjcjJ 4jjLa^ (_pj-3LpJI «L2j^Ja (jb 

l y J a d]\*^ "t^J liitjJ . jj Laj 1 1 ^jj-uL-u^l >l3|jJI jj* pJ-uJI I J143 i«U^v La 
. f_^>-^ jJSjJ I j /j c I ' 1 a 1 1 jjU"II IjLA -■ uai. ( _ T 3 j>^Jl^j (_ylll jJaLiJ,! 
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sl_a_Lc jL-lS (j_o 3-j^Lj I a-g-j-ll jLjS/I &~'S Ml j\) 

-»■ ,>>"lj ( ( ( j^sLjvj i4_j_ilj)j ij^_C)> :^_A Ll>.^J^_laJ I 

(jLtujVI flj-La-u •■ jlj^j La jjJL 4JI-u^jil I sS-l i j '■ a 
<J^LlL>.1 (jlS_a! 9g^-LtaJ La jJ^2J t«LLa_jjse_aj cG_t_u <_ r l^ 
j_i£. J-4X. (JSj i ljU-»- JlJuI 'LIlJI oJui (^ (jjljjJI 
3 1 1 nilLi LJLc 4_La3 (jj^J JJ3 JL>J,I I jjfc (^ (jjjijjua 

p^LLVIj /y " ^s-^tl (j^jL* ^ (_LaLiIL9 hjLuJ^U 

«Lj_Lc » I taj Laj dJLiLtuJI J j i a fl 1 1 ^^ Jjj La (_yl^. 
i L_L>^J^_iaJl Cjl^jse-La (J^>- ^j" mi j Si '^ C ^j_a ^jLil! 
/c_l£. L^J p i n"t t (_ t j-1i *J J "^ (J-"^ j"^''' (_}-3 ^hi-*- 1 

SjjiJIj (Ll^-jJ^lJI) SLpJI a^Lc l _£_^'iiLij ^Li^-'ifl 

.(_Ll2J,I ^jJUIj (jj-^J' Ijufc JJ»-lji [^ «Ll»-^J-lJI 

(j_a «L_lJ3j iCjukLsoVlj Cjlj^cULi S^jjla -ijl^J (jl 

tj I < " "t i3_j^_aj^v *> j i^a a (^1 "~" 2 j I »"■ II (J^L>. 

'^ J ■>■ (j- SLpJI j»3^Lc I J^ a (JjijJj (_ylll sLSj^iaJLi 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

(- I C 3j-C.j (Jlj-J V I J ' "Jj' '"' (jl 7t_ci5jJ (»jJ-«JI £j-& /tjkLLa l _ 7 ic 5j la ' a 

/yi iiJ_pj ^La ijji^JI L^jj-iijj jl i«Lajjia LjLl>-I (_p3j_*3 (jjjUL>Jlj .■»■ u , „tl 

J's i"i ti_j (jjjjjij V ijJLiJll J j j i n (_ T 1^- jaJa^JI cUj-Ia-La ij^j^o^j 1^31 ^j nag] I 

<Lu-uL-uVI Sji^LUI (_iJJj jLSLII 43>Litl <j\j3»^j£i±J! eVjjfc^Ijjjlc, a^k'.tl 

(jjjJI (_ji>- ijjj/LJI A^iU I J I J •»■_' SJjJlC CjLl^jJj (jl dlli (_jJI ' 3 Liiaj 
CjLcjI£LII (jjS : L^a-Al 4_JLc ^Slj-o (j^LbeJj iSjjj^j CjLlIjiJ i n<n (j j » I La i aj 

(j_a L_OjLij L^J^Sj 'Q^* | (j-* ' g '^*» ' (Jp '"■ >Q t^y^Jt-i (^l I J '^** * i i I n" f t 4_JJ>JI 

7cjjuj i3jl>.Ij 3Ll>. «_u-3 (_y3 liJjLiujj i L$jI i ^Iji h^JI jt-pjj iSJjLtla cjLijSLa 

(j_<k!i (j-C 3ji_<_*_>j i4_lj^_c (- axi jj^^l oJLA cR- 2 • *'-f >- ^'' iSiJ^ J-* J- 9 " I J 

(j-jj iti»H (jjjijl 4_)L$J (jX. I ' I i -~> dj '"'^ * C7^"^ 3i_«_u^ *"' I nil (j^ f I ntLa X_<iIij>Jj 

i(_j-a-jjj j j II (jjljJLllj (_5-^>JI (0-!L«-ll (j^J dajljU I JjI^j-o L^j J (j mi" i_2jjji 

SLpJI 7-jl^pj ' a I a •"■ (3#3j 3Lp»5Ulj SLpJI (j-u (Jj^sLaJI (jl j ^ iii3 i_aj_»_uj 

. ((j '"i o^ d * " . "i^ ^ J .' ^ ^J aLsJI CjLjJI jai^. LbLjS )«_>-lj) 4jL>-j^j ct^- 
Jii£. I JLcJ 4_u^3 ^LjejILi VI (J3^J (jJ CjLiJj (jl^L>- (j^ iCjLcjISJI aI^1>-I (j^-I 

.jcjJjiIJI (j^ (^j^l (j-> i i nil (_y3 JLaJaVI 
' aaaxtaJI (_ T 3 cl_L>.^j^_LiII a^IaJI (j-ujjj3 (^-l^ju (_ t 3 L)jL>.^_jS_i£ij1 1 t^ej LiS 

(_y3 (jt-LLal L^a03.| (_jjl «_L«J>iil (JJJJ>U LL& ' LaSJI (jj»jjj i4jjjQ]Ij 5jjI Jl£.VI 
j^e_a ^-l^^J^-i-J I Sjjlul CjIj^?e_lI, /o^lljjl «LujJj j_A » > j I U t I jjj i3l_jj>J1 p\£. 

Lij^ (j-ljjIjVI (_>^utj 'b ^ i m"j (_gjJI (J4^JI Lol .(jj^ mitIIj j j^vI^JI (jj-SJI 

i Mint 5jl i n"%. «L)1 (Jj " la 2 3 I -^ i --J rt «Ol!i (jjS t^_A (j_u_jl3 a^1«-I1 jj laj (^aj*_) 

(jl t_uvljJI (j^i3 .^ycUla-VI (^h-uIj mil Ji^JI (jrS tUll (JJiJj i^JJI I alicoll 
i(_ 3 JLiaiajJlj (_gj lalll I J^J*^-J (_y3 i^uiLiJI 5-i-ulj i nILa ((J^jsJI 1 04] I Jl»- » uaj 
«LiJjJLl,l /tjLUJI «1_lj»-LJ (j_a jl 1( j j 1 ntlj n_aljuk2l (J1_l2j 4_l>-u (j^ «Ijjji 
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. 4jjiJiJl^JI «LiK ( _ T 3 Ll^jJ^-lJI (ajl«3 *JJL* L*aJ jL£L!l »l oUII « Vjjk (_j_cajj 
LaLLo-Tlj <Lbu CjLaLijjilj i4_uj<-a sUisLSj UaLx-iLi •"" J~ 3jjj^jJ! ^_4LU.I (jl 

Ldli(j£. g* m*"i i^LujJL! iclJVIj 2Lc_jaxJI! S^liVWui>- ! " L:; - ( <s - <fc - 5> ^j'^ J-*^' 

VLjjfcl *ufcLiJ,l «Lje_uj (jjS3 I jSjfcJ . L^jli /u&LoJtl ( _ T 3 (O^jli UJJ' L*a5J»VI 
.aj->jJa3j pJ-uJI *_i*j!uJ (_yi (jjSLj£ ^^JLJLsJI i _* i n'CII Lai . JLls-'^I ."»lal IaJ 
<L-ujjJ,l (j-o J-«^>J (jl LL jJ^=J 'L^jli 2jlii<IL /a^jli ^Ij^'i/I T^j^itJ (j-o VjlaS 

cjI i iJj^JI SLp- (j-° ctJj^' olji i nil .J.iiia'^! (j^.jtll ^LlILij ( _ 7 £.L»lLvVI 

. 4_LaLSjLa j^lC i-^-Ilj La "^hLPJ jJjJ! (JjjSLj Sj^iaj (jl j^lC i«L*-oL>- 4jo itl 
.4 MifrjJI ^1 ^£.dJ VLajil i U»-*.\l i ijjjjsjl «Lu^J pj-iiaj-a 4_l«-&I <j-a (<ii.jJLij 
SLpJI joi^. 3J-J&J _a-& ( Luaj taj) Ll>-jJjj i n^j i Lj o i n -vj Ll^f , J '/> U 1 1 j_<ii3 
■" i i»J tLUlaj 4 i ii i nj.a ^Liiij! < jJaJI jsjj/Li t-^12j Lul3 I jjj . 4_ul_tujVI A^iaJlj 
oJlj* *_laj>J (_JLxLa «Gl!i <JJ-SjJI ( _ T i (JjAjj pjj-aJI (J^ /^ <j1_co Lcai>- 1 

Louis j j c j-Las ijjj/LlII jjjl2Ij LiejjLi jLWi aLc 'I-^-^j Li»»_j]jji]li 
7r i mi ^LjljIj i^^lj-a'i/l I f <_LL*ill a^Lv? (j^£.Jlc.jj ,j^LiJI 7-Ij Pasteur 

( _ t jJI I fl-^J LS-1J I j i " 1 1 j j » uaJ I (j-° ( <1 -^- w >-'4 ''^!- > • (Jl>^ " (JLaVI ojut iCjjJ,I 
^1 /&4>-Lujl jji lOJuk ^^a^L>-I (_j^ (j-uLiJI jlj-i^sl (_y3 u±i nllj . I {j <'s~ijla~i 

L^LijLa-oj u^slj^axlj (Jj i ( _ > l3jJ,l t_iLjjj/l i— al i'i^'u ill i— ajg"i i nl i_^\ cjLaj^l 
3_lj>-L}JI» 4 j o i ii 'i La I jufcj i 3_l>.^J jjSil I oLal m'^VI ^1 -i j~j m j <_a^iitj 

jj^>o I .--»j ,^-^j ijj^tjJI «Ll>-u (j-« 3jLL«ja CxjlS ^Ll3 «LajLlJj i«4_ul_tujVI 

.SIjJ.1 
4_^3 Jlj-J La i (_j-C I i-LaJ I «_«i>J.I (_y3 LcUaS Liajl I kljj Lls-^J^lJIj 
.j o" i m"i ii 5JL>JI ojui (jl <-^iL La «L<iJ (J-ujJ (l^Jj l ' jL ry'-^' ct^* W*^ ftJjJSaJI 
J ULi (j a » • 1 1 tp i nl^j CjjII (_jlr (_p=l^j£.VI (jj ilamedecine c^JaJI ^ a^ 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

pjJJI I jut i_aLiij^V q\£ Ll^-jJ^lJI (_ySj . «cJLv ^ i utIi jl itLaJuJLi J-aVI 

ijialie-a (j-° 4ji£, ^J ta 'J Ll (_)-" Li! I j5£ I J-i^- £,ji ii *-J3j 4JI m"n nlj r-^LtJI (j-o 
(j! (j_o 2JlJ 3Llj>JI (\9-L»-J (JjjLJI ^jJl2j (_,i^. JJ-&J3 lj-ksj (j! Jjiiaj dJJjJ 

: Lj-s-Al (j\jujlX\ (_yi^ "-r^l>-^ < — J W J f*^J O' Cr-^' • *-*i^J <b|jTj 4-!LaLi *_4jj>JU 

CjLo^Lla j^Ijj ^Jl 1 nj Ijuij i«U CjL»-aL>JI 1 tu!S>J jjiaj 1—n.i.a 1J-4X. J-&J 
tj<ju-u\ j 1 iij si glr ' la-diS (J-"rr ' T ' ^**"j ^ - *" i_fli-i_uj 4_iJ3 JlJi£. «Uj-^1jIL«j ^ 5 *" rt 
' ^IaJeuJl > Ll>.^J^_l ; l1 1 /. Sj u Lufcj .(jJjLjJJ ( allgeja (j-* £*-^' La-^L^jUji <Jj 

cLuJaiLlI ' _i I t-»~" Lo *_<jjj>J,I Ci^l'C i"io l _^2 sLj^lSJI 3j_iJ»JL> *JL«jj 4_l>-^JjjSj 

{jjJs tlj-iiJI «_o - ai aJi II (_, I r (2>jjjL2JI (j-Li2lJi,l (jK 1 nil (j-o L^i^ Ijjlc 
.«Ll>-2| Ll>.jJjjSjj i«_<u^><J.! (j^j 4$j" mi 1 1 jt-j-ii I jl I (_y3 -1 j~ •"■ a 1 1 ^ ia^LiJI 

iLo-^J^lJI jLLI jjLajj/a£.i J^Lj (_yJI ^L»£ Lb jlsjj 5-SjI 1 nil <-«! t\-^\l 1 1 

JJl^o (_ 7 jJI ^jjj j'^H ( _ t 3 «Ll»- jJ^ijJ I a^JjlIIj CjLaj^l (JL>-j! 4_uLp (JjLujj 
JS3jj: (J^QJI Ijufc . L^Sjiso (JjL-uJJ 4 j i U^J 1 4-mlj i nil 4jiaj^j(JI i La a tajj I 

(j a I i a ' J VI ^ 7m <_i V ( _ T ^. L«^>J I (jLiSJI (jSj i4_t£. (_p3M"i i nj V (_gj-!t ojj-i 
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pgJLaJI ftsiiug &_ujjJI<) UpgJgj-JI qu p^UCUl 6^uattl 

IjJoJ l(JrJJ jLuJI <_j_c.L4ja.VI jL^aJlj aj1*-1 <_ru i_jL-.}L-J! <___9 -baal llj 

. JU-i.1 Lkjjjtj aJjl! 
i_J.j-.Ijjl!! L^oLol *----> JJ ^La iSjx-jl!! oL^V! jjj-au <j_a Jj V «Jsl^JI <_-J-J 
«1_«JL«JI <j_o 3j_oj L-ltL-_- <_ 2 -J V t-JJ-*-> L^jj-Ll-Sj I j"'_'** ui v-JjJii. I jl VI 
d i ~^J " O-^-*-^' .JH-^- (3-° l -^LI'-" • <= l-_^ CL|)*'J*J lS 1 -*-" (4jL*J! <j--. <j« « La 2 ' a 

jjj a_;-al Sxllj 2_fi.L4Ja.Vlj 3___|_____aVI cjMSLiil L_>jJj_ <____!! v_jLjj.=_j.! 

<j_iL-4_ V ^ 2 j 2 aJI _>___. (jl <, I c 1 4-j->-jJjJ-vj. I j -I jnUll CjLoLSLaV! ^lLuij 
til! j (__]] I a i a I .-Lml_i i nil 2_lL. a . _L*_i L<u£ ' 7" ." ■""' CjIji < ui (j '•'*.'.' ' j ---a-g--i 
J'-""'"' '"'I -al ■ V.^VI jjl_i ^ ;-«.!! \l y,<- VI l \ r c (OJaJj _L9 _7-JI Cj^l^ [iJ, I 
LjjJ (jjfLuji 4_L<_LaJ! _>_t_ls (jl jl idllj (j n'vr L$JI (jus- <--- ' Q ^ * .' (_>£■ * 3 ' '" * .' 

.(_yfi.L4la.Vlj <_--e>_*.l Ji21uJ,l <__i5 J.^tl 2_4__CJ! 

(_gj! _V! j !_$_>_!! -i j la I " (_-_9 _>J-Lj (jjJ ___, 2 jj <jJ 1 Liia. CjIjI j"ir VI _>_L_- 

7-jjJ! (jjSLj (jl lj> r^il ij-*^ .(_£jj--La £-^j' lt^ c?-*^' -it- * --.! (j-ml j 1 ul lj 
. -j^LJ! I j j >. I jj <_-j-I (JS. Miolt <_Jjia-!l juj-so <___■ 3jj_.L>.j Sj Laj • •■ a 2_i 4UII 

Jujiaoj t4±uiL 1 nil o!j!j__!I jl_W_l <__-) \\\ <i"i "VI (J-SL4J 5 j j L-i-J I <jj, -Lilj 

(jl jj V (j-CLa-LJI «_o (jjL»l!l (jV lAjlaJ! <__.! pja-jJI (jjj <__U--iV! jjjjLlo 
I i^ijl fo-^-l! (j-oj . 4_j->.j__!t 2-9_ ojW^iJ c.ljljJi.1 (jjjii_jj <jJt Ijjj (jj5J-> 
. 2jj__jJ! 3_i^I_i 1 nil jIjlc.1 <__.. I j^.'Ij~j -iiUe-iVI Sjia-jj J_>.V! 
(jV i3 2_-2j>JI ^^ L4-AJ VI (j iijl*^ iCjIjIjjJI i _* 1 n-»- iajLl!! ^j • ""« Lol 
S^aLCIl S»LaSUI SjljjJI tilti ^ ji>] _jJ 3_uj<-a Sjljj L4J Ji^ju ^,111 3 K mi 1,1 
4_l>- jJ j_lx! I cjL?c_)31J ^^^^^^ ^J'JJ "\^"J c>* ^ O^ L^ (J-*J * ^"'^^ J 
l_^J (jj^-j ' A j 2 j ■ u'tlj 3_«L«JI sLja-jJjjLJ! SjjiJ! jL^- 1 cr^ L^-J^ __," iSu 

(__|j jjaiaJ I j-tuj>J I j t JjS" 1 11 U (jfi. (4jljJI (__^oL>J,! (JjS^jj 3-ajSL>JI (^ LijjJ 

iijLaj 1 1 1,1 ^j-o >L«^ S^LaVI (JSL4J JUJI j>JL<fc ^^^a .SjbV'j iIiLsbjVI <j_u 

. /cjt^l_n"ii 11 V j? (jj/LJI 4^JiaJ *!jj-u iSjjLLs 2_i .Via 2j| (_L>J I^K L_cvjJjJSjJ!j 

it-jlj^tJJ j! *I_LJJ L^-oljLitl^l (jSUj ij»ji»J! jjU^ ^Lp-jJj^l (jl (iili 
i^Lj^jjjJI jL>oVI (^(j^JLaJ,! (__;jLoj iSjjLJI ) j^ (^ ^L*a J ta> La I j_&j 

. aLlLiS <-;J_>^>- tLui jl 

LcSju lil (jSLflja I jukj i^jiL>J,! ajjt (__JI «LuJllJ! (j^ jj V (jLs LLa (j-oj 
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■ "jLuuUI JjuAjOQ Ll?qJqjulJI 
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(J^sJIj 1(3^-^*4 £ L-°jl (Jr 1 '^-23 3-ojL> j-sj QiJ """I 

(j^j 3Ja}L*JI /_i J^o 3 la 2 ' jii^. (JaAJL (_iii LiJI 

j^is (_yJI i J c I i iaj 1 1 jjiIIIj «LlIL«JI 4^ LliV u j_L«jj 
icjJJI (jij JjJl>- Oj'j-^ cj-'I <= L<-il-'-»'->2u (_yxii3l L«->j 
I JJt • a • a!S * a (j-o U JJJ 1 3_bC L«j>J I <icj_Ltlj i3-pjjill 
/sJLc (^jIsjjij nj^ill I Jui (j-o UJlJ I i i i"i (jlj i(jj_2Jl 
^Ljj^oJI JL»-a ^ : ( _ T Jj'i/l Revolution (j-GjjiLl /<si«J! 
aI^.) CjLuLpJI JU=-a (_^a :2Lilillj (5._.,Utl A^) 
3j. nL-u^/1 5_uLj3jntl i_aj Mi^tt cjjI i 2^ (Ll>-^J^-lJI 
Energie 3_aLL_II /<s_!Lc (_,_a .-.I 2 j _■ La * ^^J! 

Communication, Jl lo *Vlj TransportJ 2 LJIj 

lElectron (jj^j-JL^—Wlj Electricite, -\ ij j £ llj 

Sj J i I I 4 j i ii i ILl Lol .7cJI .. I j"'^-" * "J Cj Laj U 1, 1 J 
^c-AI d<_4-i JlJLs t* jLlSJI I JL& pj_co^_a 4_l>.^J^_l ; l1 1 

aj_JI V! i— a j mi S, II i>jLji (j-j-j ' '"^4i C 1 ^ ''^' Jl> "J 
^ 2^»c cjIj_uJu CjjJl>-I jJs *u^_l2JI (jl LtSLa . u *a 
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Cj 1 J-L-lj-J CjJlJSO (_2j_<-u ( l_LJVjJ^-Lil I) CjLuLpJI (jLs IjJJ^-iSulJI (jj-iill lt^ 

L$_> j-o-i (_j^I' ^-°J2 I J3^>- (Jt!^ (Jj^i o' j'-" 1 - 1 ^' I Lr^ >-} Ju ^ u-"^ 
^yflj ila Revolution biologique moderne 3j-i^L*l,l S-l^J^-lJI 3jji!l ^ jsl»JI 

(JT JS t*—aSl^>X\j /n Utl I jui (j-u CjLJS^Ltl! jjJaqJI J Ja^l ■«■ J flj ^Ir LjJl^.1 i aj 

1 1 1 < 3 jj LLJI •" J~" la] i "j »l oUll «LjjJjjtAj ijaLiil ( _ 7 £.L«IL>-VI jJjJI «j-cis 

: li.nfliV Vlj^-u *L>._aJ <jl (jSLaf <tK liili 

(jl < jljJl>- (_, olr oL>ol ^1 ^IjCLaVu La Lojj (2)SL<Ji,! (j-° 7" ." ^y " J-* * 
(JjvljJl! oJ_o> jl J>al SSJLjJl^JI /oJjJI 3-ojl ^ 3^3-LlII .-.I .^al r.tl j-ti 

<> a^uji ai^i JSL.L-LO, 3-a/MJ [ (jSLai j^ji-j^oji-jj^^ji ] ^msii 

oJlj* cjIjl^-I ^^.a I _i i iil_^/i Ijjj <jioI jJs l*LJo jjj sij^ji-ilLa J .^»*tl I jjt 

iCjLLoJI «L-uJ-lO> jl SjIj^JI «L-uJ-Ld> «LcaL>-j «Ij^vjJj-lJI Sjjill jj-i <jSJ iS-ojal 
JLS Cj I j^3=_cJ, I jo_&i j2 t43jjio3. («i.j S-oLc tLa-Laj J^j^^coj i Jl^jlII liujijv 
(j-C 4_«^vl_iJI CjI Jl*-2| f«-fl>l LlulSj Sj-ji-^l S^pAll ( _ T 3 CjLLuLxiLlI (^ Cxx-i 

3_jj jJI SLiSJIj <bji>iJI 4aLLJ! : ty A (2j^»1»JI (Jjaa ^ 4-u-uL-u^l JiiLt^! 

CjLuLpJI (^ (cCjLLoJ! «L-uJlLo>» jl «Lulj^JI 4jjiJiJI^JIj iSjIj^JIj isU^jAII yi 

.(Lj»jJjaJI) 
/■ i u-uvlt JJJJl (j^. J t^aAJl 1 Juk (^JS «Li-oL>. aLd-Laj LlL)Jl>- j^s_« jj^J < nj 
Jl S! mi^/I ^^ .- I jj j a II «U j»3-Sj mJJ-II JJjJI 2 jo i^I JiaJ (jl jj^ CjLuI j-rll 
i_)L»SL!l I JJt » lia a (_yi Ljjjfui J^ Lc^j .«_4j^J,Ij /siaJI (j-u J^ I all! SjjJljsJI 

j-SjJi 3_j|jtjj (jjjjLuJI JlojiJI ( _ T a 4_uLpJI SjjSJI -"j 1 ""> jl£LoVu (jl ^1 

2 jj la ' £yl Sj o"m m U 4^jjlI,I A jq ifrl C^jlij 4_ujLjI (Jj»-Ij_o JtJjl (_,JI «_iLjJI 
^jjJ^jsJI 3Llj>JI ■" I C (_p3Ljt^ 4_i^5L>-J i«L^aj_JI jl Jl LtajVI jl Cj Laj U II 

jjJLII /n Ir j Biologie cellulaire mJj-LS-J! 3I_lj>JI p Ir j Biologie moleculaire 
genetic 2_jIjjJI 5_ l»j i it /n I cj Neuro Endocrinologie-3_j_j_i-a_«JI - LaJI 
■L-uJii^JI l*LlJcSj (jjj 4jij1j Laj DNA Jl Lp-^JjJSj u 1 11 j La jl Engineering 
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fcjjg'jjjujojlg 6>hLuuJI Qu ft-i^gJ^j-JI SjgjJI 

Lr J^-\ .pLajJI ^le. i^j^so (jjJI CjLlUjlII liiuSjj ijjlSill dljjSjj iAjjIjjJI 
i3J_jl_ji 2 i j la c 3jJ3 i(JjuiILi j j'^a cJaj J^li- d-i-LuTi^l jJs Ll»-^J^-lJI (jl 
*_oi>«JUj (<si«J! (j^J 4J3^L»JI i—i^LaJl ^1 CjJLS t4-u±aj (JjJS^JI ^^3 Jjlall Sj_lLo 

Jl^V/I 4_Ljj-L> 4—loI^. SjJJ CjJlj>oj iSLpJI oL^a-a j i<* I (jjutiS SSj-o J J 3 
. ( j^ J ? ' fi 1 1 l^g Jl>.1^J1 (j^JLll CjljL>-t ufcjjj*_a (J^>- jjJ^jj-u 

S^IjjJI j .^><- jj.0 L$j (JilLiI i3jLl>. i " 1 1 j la a» Cj^Ij /qJLlJI Uaa* JiJSj . «GjJi^J! 
U& p I <tl (jl^ jJia '^ ajjl *u^l j'--"~ ^1 /oj Sj^UI 3-J J J-cuJ, ! j i^ac (jJ! 

(_jiLcj 4_j_«J jl 3_jlj_a 3_>LiA-> o'-^ w 3 ' L»- JL""j ' I jjL*-oj < 'Ai>^ "j- ' S-i! Jj 

l^t^lSjJ V! «(jLlojj i_2j!L-u jj±jh» JjJS Jl>- (_ji£- ioa£ 4Jj|j.}L*j 2 ( _ 7 a-L»JI 

^yjJI fjjt, ioIjJLj 2U^.tl j>jl^3 ./oJjil 3_oJL=-JLl 3_uUJjlII ^IjjfcVl Ijj^jL»jJ 

V L»£ i^^ii-l V /oi^. Jl>-jj (jl (jSU-i V» : ^LjLjs «La valeurdu Science *sl*JI 
jaiaJI (J-Zjj! 1 «L>- 1 JLcJ I j SLpJIj S«IjjJI <j-oj .«4jolr J}^L>-i '^J^ o' O^-*- 1 

. Responsabilite JLJjJjjJI! Jl^. ^1 

CjL*_oL>JI /n Ull ijj_va^ ,2^<- I ",,^ll Cj^taJI LliljjjitA jl iVi'il ^l aj^\jld,\ 
j!&\ J*C uilI 4;Laj£L>JI 4j3^jJ,Ij i4j^£LjulII 7"J>II I j/ a cl^L>o j,^' S^vxaJI (^ 

Sljjill tLuijSli! JljI^jJ.! jjialll /_i J5-4J i^jJI jtlalll I Jut tljlj • Lvjj^j 
3jljjlj>JI 2 j ! HI t_cjJLoVl ^ Jl*] Li^ i^^u^LiJ! jlSjJI J>Li- LuUl ^ 

(j_a p ifcj J c a! Jl^"k n1 (j-^ (j-CL>-LJl 4-uj)J i n a i _ T l^. 3j ij ' aa 2 d '"-''-^ L^jt Jljj 
jo-AjjLo-cis »l oUII 7"!jlj ijo^jLaji /tjQil 2<* I '.^.tl (JL>-jJ iS^LaJlj tLuLjiJI 
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(j oUll «_<u^><J.! Liit>- jJa (j^lbjJJI ( _ 7 iljLc.uj I oji'ij^-ut (_," L-La (1A-^J 
(j^jjijjjill p LcJaV L^ajLJ-". nl (_jjJI (JjIx^JI 2jlf La ^^a <_jLijjj loijjij^^ dJ 'm 
il i>Lta f<uVW f"^ J -" j^*-^ Juip-j iSuJjlII i_aj m,< 1 1 ^^Lut-ll AljieimV! ^ 
(jl^j (_gj-i-<fc» «ULa U La^ii-j ijl >^^ 3JL>- (^ « JlJLJj£» ".JLa Lt£ ^ • nAJ Jp-j 

. « ^ya^Li. i V *ilr » (JjtAJ Lj 
t O~' J J *^' L^-l^-Q-i Cjj se-jJJ 4_jj_j_u «_alj_) JLp u CjLjlaL>J1 ^a /c_j Juia 

iS^Lillj «LjiLcuJI i « \ t — •» (_5^Lc «<-b id-JjjJI L^lLil£Laj SJjjJI 'Lugi ^j I «" ;*-oljjj 

4 J I iiLmjl CjJ^cjJI /- I C 4-^1 LloJI (Jlp-J (J-^ lj -0 J^J-«-^ C^JJl^v L<tS 

j<si«Jlj)) «(j-Lii2JI »l oUtl jLsol » (j im i hGj ijj^Qil jJL»JI (JSIjI (_^a (4_l$-oLV2I) 

. Sji^tiU oLjV^JI (_ya «i_u Mill (_L>-I (j-o 

:<mIj$JI <biiiiAJJ (oJaUi <jJ$d £^UI ul$rf $£$ 

Lp-^J^LJI »l olr j i^jIj^JI ^LaJx. 1975 aLc (jLajlj i nl) 3-uAaj «_<ii».l 
Genetie Engineering 3_ulj^JI Lnj i^ll ^j-i Q5JLU jicljja j-^=>>1 ^rAi}^' 

j_Aj ttf^ojLLxj ^jl l^ajju ^J ji t0^*_L$j ^ji Q^_uLjj\_iiiJ1 » Iali 1 ■■ * ^qJ La i »_L>oj 

"J J - ' pLaIL>.1 » Juu (ji ^jSLaJLI [j-«J . f^jL?e_j 2 tj\jj£-ujju 1 J «L_uLcuJl ' dlaa» 
sLjjiJlJ-A CjLjtjl 5) a La --I (j a j -» qja (J-«Lj tLiaj cr^ ij^ Li^^i"*- 1 LoLv 
I o a . «L«Lc t jjj mi^II ^jj-SJl ^_^a iLo-^J^-Lp 1 3jj!lj1 Cjljj?e_Laj «Lx-oL>- «Glj^Jl 
i4_LaL^ p (j" J ^jj ' " ".' *J-° Jj^J OJ^ * '"'-' lj "»" J 'i^l »1 1 Ull (j' u-^- J^i 
( _ 7 Lsjl!I ^ri^ 3 -" I 'Lj^Ij-o i_^\ i— aji^j J i2u ■ u-aJj 4-lIjJ Ji£.IjS I j » i aj I Q^jl^Ioljj 

■ ftt^jLal mm'CV 

(^jIoIjJLcVIj r-LjcJi^-VI CjLSj^*- (jljiLJI <jiojt-a ( _ T a OjjL>o Ji^j iljUfc 

l«l_jj_J_flJlj Lpj-^J^Lill JjJL*. «LlIjJJI Zjfl Mill Mjji »l pUII 4_Jj|JjJtO (j'-^' 

(_, «il i nil aIjLJ£jjj/VIj iSjjjJI sLaJjjiil ^L<SijCjLaj'\-a-nCjul^eIL-uVI Ll^AjLaa 
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fcjJg'jjjujoJIg 6>hLuuJI Qu &-LP9J9J-JI SjgjJI 

. Environnement 3j^J! 2JLv tj-<-uj . 2jjj_J| 2alUlt 

:p s^JI iUkJI ji^c^s J-JI 

ijj^sUII *_oi>J,l ^^a *Lxi«JI jjj (^ ladoute dUoi! 3j>j£. ajjJI • LjJl^Ju 

(Jj '(Jjj-o «U t _3 J ' "J f^ "J- 9 " i_^\ (l^-UJ"Lul »l nUtl ^1 j>JL& i 'I Mitt 2_aj| (Jj-cojj 

• a ' -^ll Ijui ^a «jjJj-« iiJLv» (Jj-2j • L^jLaj-ol Jll^ULo ul_L>.i cjjjL>o 

l U flUtl l—Slj^C-lVI (j-O (jjJ ^J jj'-"^ JiJlC LlJjJSO Jl3 2_aJ2l Ojufc (jl» 

(j-C ' flSUI ,_£ >jSLdaJI Jl>- fji] tjl i Mitt <j-CL>.LJI (_)-a*J JlJlC i'I Mitt i_jjk!i it 
i_al Juki (jjjjLxit L$J Ij^La c?-^' CjjjsjJI (<uJl2j £lC pLLIaVlj i/&^jjj*j 4l^alj^ 
i _ 7 Jl LlJj_^o tS j ge t ^ d j o c «Laj^l £)l La- (<*>1j jLcaj t «Llo 1 j»c I j *_<CL>J»I 

(J_&Ls /, I c Cj_*-3j (j-^-!' 4JL>.LaJ,l 4-Jjij Mitt <_iLJo i4_l>-jj sjjj/j n_alj^cjl 

V) i4j^e-cuJt - flllaj m jl dlli isLxiaJI 2 Ul,„ Oj-liu «lK diti *_aj . «Lxl»JI 
lA^LcVI (JjLijiJ J Ja-fl-j I o ifrjl MMtl -itjj i I i jal La I «_mjl 4_uL>JI -^ j"Ul , ,, 

jj (j o -»J 1 j ^r 1 " "" 1 1 3-ajJaj i^Lttl mjIj-II S-iLa^^a LiAi IjjLj 2U1 , „tl oJlACjjjLs 

2_j| JU /^ «_<tlj>J,l /j I c ■" J lUali a Ijj-ujLo *LjL«JI (j! idlti (Jjj^ajjjj 

» Li-o-l^J 1 JL^.j 2_<_uj|_$_« ,_£ <JjL>o magique 5-Jj^a- ,„ 4 i mi 3jj L<aJ j_a^l 

lj<~ I taxi "I (jJJJt 2 ', j<ll jL£ 2_<_ u jLx-«j i - glSl ■"» ^Ir <_JaJI JL»-jJ i2-$_ijJiJI 

/o^JjSLI Lul^ '>2>c JLa ?L«1*JI «Vjji (j? ^ i ni't V «lK Liiti 3-i^J <J^ u^^ 

.^_5_Lflj>J1 (jlIaLi ujI » iLje-x-iDlj iALSj>ij1 pi o Iq 1 ^jjj-uj L_fl_jb t t jjjjri i n a 



Ijje i ii a ^JjJI 1^2 7^JJ-fll (jjJI 2iajtit| ^ >Lt3 J_j5elll I jlA Jlo rfU 

^^-Lclj i2JjjJ| .Ui , ^ l LtL^Li-j 1 2_j£. Lu-aJ I j 2jjSLlu*JI ( _ > l3lj^.'^l 2_ojLiJ 
oj£.Jlj (_g jJI /oJLtJI L^j jJjijj^jltl Pouvoir sunsentendu 2_uL>JI 2UI ,,.ll ciiJjj 

^jjlj mi t tjl mi" i u aj ((gLajS ~hj\ ^_lSL>- )) Q^S-jJ m£i t tjl mm i nfl jJ-cjljJ jaSL>J1 
i—iLaj^aij t^LvVI 7-jj Mill (j^DjLSLtl »1 oUtl (_pmj tc-u^s! tiLtji-ij , 2<~ I ', ,^.11 
(jjjjjiitl L$3j_<ij Cjjn i iii (_yltl SjTi i iitt 4-LaJ i uJI aJJb f_^ (j^Jj "f-i^J^^ j»LSJll 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

i Jlj>J,I ^1 (Jjj-ojU ja^jLajl (_5-l^. Jlajjij 4-*j^-<-u «L2j^Lij Q^» i ih^ i^jLLaXi uJI 
La tLa-ti. cl^o ^^t-ilsi (j_a ^ k < a (jl Lbij (_j-2j i^J^UI < . i nlSLU ^1 jl 
js^jJLj/j OJAW ^ d^^' *' oUII (j-o j^i- 1 Lcjj (J5-«J j I 1V11 nil foJLtJI (_, o i nj 
7-j_ca (j j i j _i »l o 1 til «Vjji (Jli-ai (j2 Ij-kaJ '3 joUll Jj^Lv^l ^jLJ, ULlLs 

I g-tlc a-^ljj ( _ 7 jJI i-dJj (j^. i flloicj Criteres j_uL»-a lr - go. I >uj ja-AJij-aJ 

(jji^LcuJI (jjjJL*JI ^^3 L^jjj j ^1 4-LaJJI <l ul , ,.tl ojLA cAi^sj jJLl i Li>- 

A^LcVI (JjL-uJ J'^^' i JljS/I pjl I n~M <jSL!j (*3r!-" (J-* 3 " ^-»JU9 (Jl^p 2lJ i*-lLi-u]!j 

(JL?c_a (_j_3 4_goL>- 4 j o itl I j Ijj LaJJ J-f^ ' * ' '*' OJ- 5 J- "^' I Juij ^ a u -- 1 1 
JlijLjeJlj LoJlJjl^ imedecine cjJq llj i(Biologie !_<-». jJj_ljJ I) lIiLljLljsJI 
- j''j'a television 3_ljj_II 3-cliV! 3_iLi <_,!£. (sLp.^1 »l ulr) (j^-ls-jJ^-lJ! 

. ^LaLs^I 4-Ld-m (jjj_)-»j 
^_3 «Lj_j_LaJI jy_aljjj| (J^L>- (j-a •" J I "■-"! Cjlii j^C ^LlLs^I JJJ>J LaJJ£.J 
^^-tisjJi,! c.j J / a i L«-lLi£. Ij-j3Lj (jj/LlII (_,lr (jjj-ujLa-i (ft^iLa 3_ujJ.I ic!!iV! 
Lgj-i —j (_7-^' ( _^=l w >-a2 1 «L>JL*-a (_y3 ^Lalj .-■ gjlg /yjIaJI ( _ > ^ijcjill *Ijj>-2 (S-$J-!J 

^Lj^v'i/I p I r (j^_j 3j_JoLjJ,I 3Js^L»JI ojl& (ji_<i (j^j .SjiLiuJ! (_,lr sLla'iM 

sl_«JL*JI (j-a 4Xjlaj| «Lxi!l l*11j i jjjiiJI t—iLxj^sl tl Ul , .. jjj>3 (ji I . i La 1 1 («^-J 
ja_Lcj ?l_L>-'iil joi^. (ju 4£^L»JI)) (jl jJLjjj . AxaLtll Jim njJll (Jj^jJj ^jJI 
(j^j j_ljS 4-jI mi* (j-« C-^-J-II (j ' c ""'J *J I 3iaJ m (J^e-a cl^i>- J^ "' . ilaJl 

i". I a. JL£ 4-uiaJ I 4 ii i ^->^J I (jl (Jj imi n-a-^ d , ,,jl , ,,^tl J , „ ,lj (_gjlj| ,-jj i^SJl 
3jJL*l,l ^Lila'^l 3J(J Cuia. Li^ . I iajf Cjj^SLII JL»-J I j-> *i I ( _ 7 ^II 3^^_jJ 1 (J^t^ 
(. a iSu (_gjJ! «!jjJI (_)^>-J ,et , ,.jl , ,,^tl I jl ." , jj (JlJI sLlIjj^LII 4-«UI (J^e-a 

^-uju Jl>- (jl^. «LaLJl ^ya i ujj,1 j J laj (_ 7 ^J1 «UjjJ1 jJ^tA «LaLflj_ul ^ya ^iaJ^i,! 

. (( Jl^Jj_a t-d L>- )) 






2Jfl 



fcjjg'jjjujojlg 6>hLuuJI Qu fc-ipgJg^jJI SjgjJI 

ijLiiuiiVI »_<-ul_aJI oLsoVI I liJtj aL^VI f_j\r - j" » I ,_, ■^♦"" "" o^JJ' »l oUII 
«LjL«JI (j-o «Li^L>JI 4jl! /j i^»" . ..* I ju, ^^3 i J a ill I j j kit! ( ^o »(_; '"'.'^j^? - 
i". i nj I? Sa^LcVI JjL-uJ (^ (JjjJlxjj Lajii^. (jj/LlII (j-a 3_oL»JI aL^SJ (_,lr 
S«Lii!l ojui d-a^p (^' JlC - Cj-'I lj^<»-»3-a I' ' '^* a ,-" 3 '"J " ' (_y^ (_j-^*3 4-LaiJI ojui 

jJjLuiaj! j«_j_4->- aj^>" i n > alalia t«LuoL>J1 4_xIdjI ^j^ .^.-»" rt ci^-li ( 0~*Ji9^ )} ^^-^ 
i^Lla Les renards i_JL*JLtL3 <,ji3j2?l ojufc Ir SjLc.^1 (jjj J^-i ^1 jJl 
^Llo iLes oiseaux jj j La llj ijLa- m.^I pjj-^. Ir Jj-jJULj il^-cbjl jjl>o 

SaL$-3^I (- I c /j '^ «" ■ ""' «LiJ 4-La 1 uljj ««Lil3jl» jaJLtll -SJ^eJ (J-& '-(.J^ 

( _ 3 -3 ij* j-ll '^ ^.Vl (j_a J-J-J-^ L^aJLJr" 1 n_l ( _ t jJI 3 Lj 1 iij-ll (jjk OJbfc (Jj(J . "iibji 
«/4-l«-»J» (j2 lj-k-> 1 ■" j" * * 4a>._^3 LS^llal Q^JjLxj V til! jjj , .* j"Ul . .. «L-ujLx-« 
Ju^jso /j i t j A-u-tll 1 j! iJj^Jlj ■" 3 'I La] 1 u ^IjJia ^1 (_£.5JJ idJtill ojui 

(j^j aj-j-II <l imoI'i (_gJJ! la difference ^1 j" tl I in I a jjfc Ijla (jl^ Luj 
(<sJL«JI (jl (2j^>- (_5-3 itfj-ol (j-° d ^7"~ (_3-^ L«jIj ^ '" **• ' a 1 1 a i(«JL«Jlj (- aa usl\ 

(_yi I \j • a c j-jjjj ^ylll Caracteres CjI o mil (j_o j-Aj njLj^.'i/l (oJojt-a ^^a 

A I j i iij (j-\_i L>-jl_i^3 I . >. a I " JuiLiuJ LiJLa idJJjJ «Lajjjj .(^J^-iiiaJI (JJ-^J' 
(j_a 2 al se '^ llj (u>£) nhll) 3_UjJ,l 3^.1 j^/l L^ajiir" i n" (_ylll 5j>ill J mi 'II 
4_jl_<t»- 4_lJLi jl <_ij|j_^JI «Lulj i4j(1!I jlIj-u *IjJ »i o 1 1 II j 2 j S3 (j^-ij ii-jjLv 

4J3^L*J! j-J-»3 «Ljejjj LjjJL>- Ij-j-«3 Cj^jJjj '^3^' *l lUII «LjJj|JjjtA Cjj^Laj 

i^^aLi. jjj-i-a /oJLc (^c SjL^.)) Societe des savants *Lxl*JI «_<u^o i«_<ii>J.I 
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JiJSj .« I j Sj 2 a. LS^Li-l tjj'n "-S (—flJjj 2 i^a ' Ji£.I^JS Cjlii 2 — Jia-a SJJ /«JSjj 
(j 1 i^agjj (^jjjj^ Cjjjjij) ( _ 7 SL^-a2l (<sJL«JI 1942 ^Lc jjjjj/JJI ljui ^<-^J 

•.|^^l_La «Uujl 
/sJUJI *UeJI J-J-a^J- (_y3 3_uJj(JI ' ~ 1 I fl ' i a 1 1 (_5-i^- rcS^II <_j^vj tiUiLsLll-l 

.3_caL>JI 3_u»i«J! I j" *i&j i3-i^sL>J! I j'^j 1 Uula 

Liilia LxjjjJj VI (_, olr i ^ if t a j_cf ,<s_i a23 4_ol£Lol i_lr. • p ta * 1 1 i s \ r"iTI— 2 

/<JL«iI Jj^II .^p-^ll j-aL>JI oj^i o' s- 1 ^ : Cw JI »-^' f^) j>*«jJI-3 

. Sijjii, I a jJj3 jjt 
I olr «_4jj>J,I iLaoaej (jl oj^S (j-o /oJUJI ^Ir <_ x^cj : ^-ftli-->.a-U ?^jJ1-4 

. I j"jj '■" *^ J I j"'ji A 'J i4jL;tjI /ftjLUj 

lemonde ^.L^JLaJI («-!Lc) J^lj (oJLc ^^a SjjL^-I <LjJjj-uJ,I ojui clu\£ Uj 
fjVjjij ijsJjJI aljij-'f ill *jj-u (jx. Q^JjjjjiII /<ui ((jLlc.^1)) (jLa i(des savants 

jjs »l o I < II S-jJ^Lulo (j? 2*~ I i^oJI CjVIj-cvj 4-<-ul j i nil JL>-j f<s-A j LlC. 'i/ 1 
4jjhjja (j^- 4jj1LLII mjjjSLII «LlojjlII CjljLi>-VI «La_uJ UjJl»- Ij-j-»3 Cjj_l«j 
(Jj^IAa rft^JLj SLjlS «.LxJL*JI ji mi il .2j<- I ;,^tl j^LjJI ^^3 3_olj_J,l TV^J-^ 
SJjjJI 2 i-t^j Sj^oLiJI -j^oljjJI jl S.j^'C i mil -j^olj_JI (_ajJl£j (J Js i-LLtaie-iSi 
CjVLjc_o ^^-S s I La-l V I ^^Jl tj_oIj_JI oJJt, Sj^Jjf (_£.}jjj ijjjjl (j-u I j"'«K ^j 
dJJi (jx. 3j^jfc^r>- jj-ol SjljjI CL3js>- XaS til! jjj 1 1 (j < i a jl ^js>^^\ i°".-a- jll 

. I jL>- ^j^tiisl ^ xSox^lJIj «Lu-uL-u2t CjjjejJI (jlj ' . 'J' t^aSJl" I 
.mJj_iSL!I Llil^j Mill t_iJLv (j-o 4_ijlaL>JI Cj^ja_JI (^ jjioLdl (Ji.JilJI-2 

a .*..'^ 11 -b'j^b 3^j-JI j>aj3 Lifc^Ai ^ylll o>l< M.U-3 
. . . ^Lj^jJ^Lil I jl iijjij^ll <_j^>JI <_jjjij (JL»i>-l-4 

i4-S-txaj| «GjjIjj i«Gjlajj^5 (j-o r'j^^Jtil I j La i a a /«JL*J! Jji^- dJJi (_p 

^Ir j^jjJ! 3-J.L«JI tG-Jjij i n<ij jt mij ^jjJI /oJUJLa i(jj^i-VI ^1 cjjjtlllj 

(j_o i^^jLuijVI pJ-JI (2>c pLfljJI (J^-i ,j^ (Ji-Olj (j-o > -o- n i.i£ (^j^l t_^j^ 

jJ^-jGj^^-Ij t4j^ i inll « i _ T Juj>ijl ^^Ij^Jl tijl^pJl)) (j?-^- JfbLl>ijl 3jj)j_Ltf3 *-^^>- 
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fcjJg'jjjujoJIg 6>hLuuJI Qu fc-ipgJi^uJI SjgjJI 

(_ 7 1^. «Glj^j1 «L_uJlJ_A Cj\ ^ L^J ^JLO-U-U ^jJl i _ 7 _t_J_J1 (jj^fiMjl Al^IL>.1 J->-l (j^ 

-I ■ViStl (Jj_l>. (j-o 4JIj_lo ( _i 1 3 j «Li3 ' .'L? ■ '-■VI ill Jl>.2 CjLj/j^jjillj u^pSLJI 
^LjiJojiD/ai^. L^ala. <"<V\I uji alxLal (JjuLa 4jUjjSLa £yi i-tVM . ..j c.lj>i^l<- 



Ut j$lt *n*iJ& g# JL* ? *»$*> "rt.ifriiii 4* ,atoll ^Im JA 

4J3>L»11 S-JJulLU <L>-jV| (jju Jj^jJ (jl <-^>-LJJ cr^-^i ' '"^ : (_r A SJSLMIj 
(_£JJI jtJ^xJI (JjLajJI (J^L>- (j-o 5 1 J Lu '"«! ■ >■«! <~t I (J^ejj x_<ii>J.!j (oiaJ! £j\J 
i~ - Ijj ' " "J ' j" ' "J '4j-*i*Jl ^ "" nj-qll ( _ ;P cLii>-V| jJJ^J 'LjJI Uj-<il 
. <_jLojIj i 'I i"i (J^e-a C^cus ] Ju3 L^jjjLLbjj i L&jj.} (jl (j^eJ (j^-p- 1 0' t * ■ ' "' 

j j J -i ■*- II i Jl .-»~VI ji i ___; I ,^1 I ( _ > iaJLJ ,j-a JljI^J 4jI j CjJSoJI (^ 
JjJ- JJJ-J (_yJ.II (_£j-J-£Ln illl mi^LcJ,! (^ 5-JI »Aj ifjjl mi") L4JI 7r_1_-ie.ua 

. I.jjj__a Jljj V 2___,Lu_J| J_»-j (__ L&>jjt3 (jSLIj 1/0JUJI (__a fj^>Jlj 2J_,__J| 

jJJl_>JI (J__>L__a (__y___L(_ -IJ-^J (_—JI f-^^P L«->i 'Lj-S-li>JI 2_ajV| (jl _!— — ' 

1— ftj" 1 iij— J^S » (J— - L4SL3 «-_»■_£) J>j_o ^j'— -» ■"■ (j_o (_yjLtJ (<sJj(JI» (jl (__3 (_P-<1JJ 
<3_cvL_V| "dfl-ilajj 4 j It 11 joJjlII <1____j (j-u «Ul_iIj 3^_>_9 i_11LL_ '•(_5ptJ (< L)'-i- a 3^ 
_D_i t_i_>j_1j ?-L_V| _— — - 3jJ--JI I -_-_i 1 /_,it_i (sJjJI (jl» (Jj-2j itJ-I^JI (jl _Lu 
:Cj1 jJu fiOjI^JI 4__uJ_l-_ ((^cl^. (j^ 4_l>-^j^_laj1 3jj!lI1 aiajlo (j^ ^ J g"i i u ) (JQxj 
Sj-lLco «Li£,LLc£3 CjIS^^jHj i"i mm hG OLLuLilLlI js>-\o)\ iJr 2 jullmJ £u£j JLLa 
Applied <LuljjJ! S^j/Jti^JI ulilj^tlo J^l t'unl J^-l £yi aJjx^X\ CjLjV^II uS 
o'j_A, j mi 1 nj^a (jL^j i(__ r x.l_Lco (jjLjiI ^yl^- iS-i^ulaliJI genetic Engineering 
idiLcj^iiii,! eJJt (^ ja^jlji- Juo \^j oTm ul (Jj JJI ^LjLlJI ^jjiLf^o (JjO Cjli_Mfa!l 
4-lIAJ I SjjiJI -1 j~ iS, 1 3 ija^jLajI ^^ (JjjjJI l^li^s Ij id mij lI^^JI ^^ •" j iS Ij 

(J^L>. Lj^-lTlSL-iJI qj> 3jijJl>. 3J^Lj jrLlJl £y ijs^jLajl qj> Ltjj i n"sl (_jjJ' 

SJlJj^o 3jl_a ■" j 2 I J j i5J^1 1 11 II oJlj* aI J-ir~( ul Ij** Ltaj 1 ulj itujLui tlitxaj 
c-Ljj «LLl<u 4j_>_i3LS^. S^La r'LuV (_gjl »J3 » ixaja sLJiijI (j^ IjJS^jJJ iSjmtII 

. 4_cLlx-£1j1 (_- r 5 L^al Jl?-"i i n Ji x-a3ju<i (JjCL) 

(jSLxj (jyjjl «4-l1AjI 3j-u>Jl » *.(j^j 5jjIjLj_« 4Jll& -i^>-j ^LjlS LJ -^ < >>" * LLa 



257 



(jluuUI j.uaog U^gJe^jJI 



djoUtl d fl-JaaJI (j-u t4-uLuIaa]| CjjjtaJlj («Ll$-ijI£VI) «Luj/L-uVI Cj^cjJI (j-u 
i<LuLuIa5]| Cj^stjil <A-L>-LiJVI ^ fl-uaaJlj itLu-uL-uVI Cjj^tjil (5-SlLiII) 3jjj>J,l 

Les .-.I r- 1 "..^llj Les universites <JiiL«_oL>JI ij-a-j ^j-o^jJI flj i^aj] ^j^v^Lij 

. industries 

? 4rfL*ll$ <WttUlt ^Nri dUaJI Jljrf MmS 

,.-.1 ,^ al r.tl ojufc 3J!jL> VI i^G^ix. (jjs lLcjJl^JI aLJI SJLal i , .."" ,jj 

'"'I <>.al ~1 1 ^jufc SJIjl (jSL<Ji,l (j-«j • d i '^"^ (_y3 •" 3 1 aAJl (jjjLaj (_g JJI ( _ > AaLLi!l 
Jaj. ( _ T I^. jj i nil (»j-^ * '^y^f* (J- !^- ??-4^- P'-pW : u4j^ : i_P^-°J iij^lij 

ij-C 1 1 i^a-j-l I j Ja-tJ JJJ>-J (_j^-II '3 d-uLsell SjJjiiU «L»-jVI ( _ 7 £.ljj Jj i JL>.|a 
iliiLaVI (_paj ' jI^jI iJaJj . dl5". , ,.t I (JjLxujJI (j-a icjjij^a (ji_i (J^LfliJI (Jj^la 
J Lit! I i3_JL>JI .-.I .^al ~tl jjUo LJ tc_uj (^jJI (JjjJaJI jclflj frfliU I JL^J 
i Jl^vIj ila 3. (- I c j j i ii j ;_£ JJI /j Lajjl -^ j 1 1 1 £j£. ^ I t-**i i lJljS (J-^-jJ *.(JjVI 
(j-\_j CjL3}L»JI >2j Ul2jj| «L^v^II (j-° 0-"J^ o' ' '+' "J (jr^J ' \j- "' 'j^J a 
r-LLiVlj i(J_LjJaILllj id-j-s-LLllj i*1_iJLj-i U"ll Cj^ejJIj 4_u-uL-uVI CjjjejJI 



iti]|j jl oUoVI I Jut^yJI IS->- (jijlj^j «Ui«JI jf *Jsl^Jlj (jX.1 ~ - - — » 1 1 r-LuVlj 

oJl^j -"J m-fl-ll (j j J j 2 J cdjjijj ii " 1 1 2 j j Iqj 1 1 ji «Luj/Lj/VI Cj^ja_JI ^c-i i^l 

3jinL-uVI cj^ejJI ij\j oLS^LtJI (jl JpJIj • l<jl-^ (3^U-i V ^^ill ix».ljyjVI 

Cjj^ T tt- u l «L_j_a » i<t^_j ^_ji_lj a_i_uj_j I jlajJaiej L^scjj gaaj ^^^-^-i ^ j^j ,U"tlj 
jj^e_a (_yi-C 4 ji nL-uVI CjjjejJIj i( ( _ 7 2£l\) Cjl Lj i nil j^je-a (_yl^. d J^J .t-"ll 
SjjLjLLa CjVLjsJ, l " 1 1 j >.J j—u^-l liJI JJI J^j i n_) tixjJtJ i^^^JjJsLiSiJ!) CjLLl«JI 
jLS-a^l Lg-Laj i(_gjj^ (j-Lj-Ia jj /y-g-Ia-C 4jo itl Cjli «Luj<Lui Cjjjaj : L^la 
,jSUj Li^ t4j.il La^SVIj 2j^l Li^aJI 3_l«JIII ^1 SjjJII 3JljJlj>JI 3j».jJjjSuJI 
^1 «L>-Laj Ijjjjij (<sJ »l oUII (j| (j^-^-i ijl _ " I \jJt 4 mi^Llo (J^L>- (j^ 
•" 3 I S. 9J (Jj t3 j ^j .U"ll CjjjejJu i^LujiLj/VI Cj^e_JI jjLa^ cr^- <— Sj^jJI 
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fcjjggjujojlg 6>hLuuJI Qjj fc-ipgJg^jJI SjgjJI 

^j^al ',",11 2J|j| (jSLx-i I Jl^jj i2_jl XJ( J| js^jLp. J^li- J^-^ J^" lj-° J^ SlJzl 
idJ 3_ljvLIJVIj 2 j S-uiialJI 2 d^LajJIj jsiai! (2jj fc'.tH S^UI 2 AjUjII ^j 
.*_<u^>«JU ^Jj'j y^>- (j-° pj-uaj-al! 5j loJL] I (JJjlS La lil 4j-oL>-j 
J_oLSLU! Jjit^L-ul Jfi. Jl^Uj -.-.I .^al~tl 2J|J>^ iUjLjilflJyla ilLIljji 
Li>. (_4 : 2^jjlI.I 3-*Jj .^yjjill 2JiJj i2_3jjj,| 2JLI • Lui (j-CiiJ ij\j integration 
Jl^v ^jJI 2 nm>LflJlj sIjjlAJ! 2JJ i2jjUJ.I 2JJ ^yi '.(j-UJl! 2JL!j ./sJjlII 2JL! 

L<k£ « I jlr 3JLJ» (jlaj d' <tJL<i (j-a (j-CJillt (j^jL^J ,_(_<iLSJlX1 a1jlj-"h hVIj 

ij^>- i«L>-LU,1 t«LalL>JJ 4jj_ajJ1 (JjL_u^j1 (JLuLtj_uU «(j_ujj_u_u (Jj r ri j a » Lfcl a i u 
<Jj-3j ( _ T i J-^' jl (If " * .' (! ""_'l ^ij- 1 Lr^' (JjLji^JI (Jiii (jl LlI /_ 1 1 1 ~n 
ir-jLx-Jlj 4JiLo2l «L*J (_gi itUWtlaiej «L«Jj i«Lu-uLl3 4jLIj i2_j/jL*_a cLkJ i Jl»-Ij 
(j^L«j ""«» L^JI <<". nuj iCjLiUI (j-o 2_cjjjj>J,| ojufc (Jl m"n nuj . ajj-ujJ!j 

2^3 Jc, jj^jjJ! ui>j ••(j r d^ '• L^s-ljial (^SLxj (jjJ! iLULHI SJLiujJI Ul 

t4j Laje loJI ^ « ■ LtaJI (j_« ^ oU M 7-Lse_ul Jb^j>o «U_u_u^Jl aJJb iJ7 l»3^ .^_ul_»_a (j_« 
2 CjI i m i nj o It I J se i aJ ilLlij i4_Ll*-o <ilil 4joUII jj|^j>JI (j_uj^£j aJ^J 

i_j_LcI (_j-3 sLcali- 4jijtJ /t_oljj jl Cj Lc j-iia^a (j^H>-LJI (_yi^- (_jll i Ji^ i L^J 

(Jjjjj)) (_g^ji!l «_iLLaJI (j^a (_, oUll i±i--^-l1I Jj^jjtll ^j^>- ^1 (JjLji^JI (j-oj 
Ji>L_i_!1 (_,_3 LjJL^v j j La J ^JJI al laJ II jjij «»lj La LJI Sjl^vIj.o a I tA j 
i±x^vl_jJI ?^l_oj (j_o «lj_ii- jLi>-l (_ T J-« : J j»l-taj 3-<kJ .2_oLc 4-Uj i iiSL-uyLLiVI 
I J_& (jLS Jl^Jj . «Gj^c_jJ A j oUll 5jjQiII ^jJuojj 4X»x (ji^. (oSLaJLI i4 utaj 

^yJI l^jjj ^L^ I i .I "tj_a ^ 4JSLI ojjj «l jl ^ j^uj-uIj 2jUJJ IjijjLo aLLalll 
. 2ljft 2^ (_gjjl (_y3 I Jl>- 3j_u^ 2 Ul , ,. j_i^3 i .j i .I \ 2'JMiLiJI i_jjfcljj,l (j-ii- 

(jjljjjj (jJJJI («-* /a^jl_j^.Li L^sliejil jl J^>o La Ij-JJJ i_Lj ( j-a^l )«-SljJ 
sLjJLa 2_jLcJ tL»_La '(jjljj-Sj (jjj-ll (0-<kJ '(j^-l '^J- 5 CJ-'l 't 1 '-^" (*-''- c - ^i\P 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

3uLx-a 4Jl_Jo (j-o La dlli [^ (J-"^' «LajQJ jjIiJ jl «Gj^e-i ^li^alj^ £yl 4_c£Lx-i 
Ijjjlr ij-Laj (jl OJ- 5 Lg-!L>- (j^ 2^uii«JI (jJjl J-ll (_j-2-riJ i^LiLlII jLi£ J-lo^Ij 
Sj (j i^i 1 1 tLcaji 2jI (j-o Lj^ iijr (jl£ ^Jj ct^- Jj-*-^' *Jl»JI fj-^^lj l JiU*~ lS' 

. <* s&jre L^aJl '"»1j IajI <J^L>. ^j-* ^>- 4j (^ >-* 

/aL«JI rb-^V (JSL^>II l?-^! >* '0-*! *j-«1*1I 3Ul,„lt ^lLJI «j)jIJL9 

eLiLiJI I 3 1 1 »"■ i •■_' (jylll 2-iltl (jl lilti iSjiJJla. 2-uil^. 7-Jj j J J ta I j idljx. (j-o 

( _ 7 i^. j<sJL«JI JlcLxjJ (_jjJ! (JjLjijJ! (j-a Ujjii Lo (_j-A -1 J a 1 1 (_5^- fj '^>»" 1 ujj 

(-SJlJ Lul .(((^^aLiJI 4 1 r » (_ji£- (CLcaLiJI 4_^3jl» (_yi^- a ~j kj i oJ Jal ^"^Vl 

.3JlcL2JI ^1 j^j-^JI 3-<4^ (j-a . 2UI , ,.tl j aI t^ ^ j-j-a^j- (j Sjjj L<4^ 2JLL1I ojui 

iclSLji <i!Lui (_5-i^ i_£l "(j^. 1 '"' -" J la '"' " 3-aLSI j-A i«LajLu^Ibj ijaLiJI aJl2j ^^3 

ajj-11 j<sJL«JI (J^-jJI ^-<-uj ct^J • "-^jt^ l^\ '^- i ^ 5 >J w 3 <«1*JI /j 2 1" 4_j£ SjJi^. (_p 
j_iij (J& 2£jl i'IiIiU cdJiij i4_uii«J! 4-LlL-uJI fjjjj SjLcl (^ **.'^'^ *.' -" 3 ' "_* ijl 

(j£. i(jj/LiJ! tLa^dj ij-ui .U . ..^ (_jjJjj,Li ^L«JI j i j 3 i >■ II (_t^- Axalaul i_2jL*l,l 

(_ " i"i j a^LcVI (JjLuj (_jj^I3 (j£, jl iSjLjSJI jl 2-oL*JI cjIj_l^L>J,I (Jj^Is 
[_j\r i L&^i lr LujI t^J' T3J '~"^J SJj-aal ojui JlcL^j Jl3 Lxjj . I j<* IjJI 
.aLlJI ^yS 3_uiljJI 3-ajVl (j^Lul ^jfc (jll! .-.I .^al ~tl 3J|j| 
(jj^JI x_<ii^oj j-uoL«J,l «_<ijj>JU (_y3 (siaJI jj jJ JjJusJI g (j 1 1, 1 ^^JLajjj 

jl a u I ,„ii ^ (jyi^u Lx^j ji£! iJojIjIIIj JjilSill ^ t( j^> "liJIj jjvIjJI 

I 3 liaj J sLujLlII ^j-cislj'ii I j>J-A 7-Llfljl A^Lc'ill ^^.JJ z?-^-'- CT^rP^pJ' T i * I 
4 j oUtl 7"J^>-!I (_gj-cu3 <l2j^IaJI oJ^JJ • LjajtJ I 3 i a » J 7=-2Jj cr^* - '^J^*.' cr^ 
(2 SiJaJLl) 2 ,^ -^t I 2^jjlI,I ^ aj -^"j t 2j£.LiivVI 3l_pJI (_y3.|jj j-j-«^- (_y3 
j_l-i-OJ1 «Ujk^oj i«Ll>-L1JVI Sjjiillj i4-l1AJI SjjJkJI /- n i n_t La L^ijtA <J :::e t!^ 

i^jJj aj-xUmXI iJajJI ojukj .aL^s^I a^Lc^I Lc.L^o t_j>sl 2jajislj 3JLL 

■ i(5-j-al«JI ,J^L>.2l i±uJij>o)) (jJI LCL>- 
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fcjjg'jjjujojlg 6>hLuuJI Qu ft-i^gJjjjJI SjgjJI 

(_i!Lv» I j"'^j jJs (jL^ (_5-j-II 2 j o I » II 3^*-"^' o' ct^ i f l <* (j-o (j intj 
(ji LLlLo) '.(Jj_2j ^IS il (j-aIjJI j'^'H (^ ( _ > l3jJ(JLi «Lj£lj jjij (<sJ Kjjjj^i 
cjLiS^Li.? (_^ (. o i n^/l j_pJlj i LlL»J! 2 ijiillj i JljP-^JI <_3Jl^JI (jU i_a^l*j 

1 1 j"j*-I'«j Vj i ( __ > l3j'^l ^Ir I j"j La-i i u Vj i2j^ t °7 ■ j T t .sU i nl ,_A <". i ihI i2ijj<Ji,l 

«Ll£.j_C^D^J,l cGS^JlU i _^_A (Jj ((I lot ) 2 I u))>-iJJLi Jl>- ^i^. «^ ' "^ * (jLtolJ J(l 4J3jJt_« 21J 

tjl 1 11 Wl ^jlr ^ a 1 aj L4JL3 i2ijj<J,l (^ (jl 1 niVl jjja. L^oljH>-l (j-o ra^-J-" o^ f J 

. «jj£I < : L<i-i3 
«^v^3 V 3JjJlj>JI «LujL«JI (J^^-^l (j' (_j-II JJ '"'' (jl I < i*v I J (j-a i5j-i Li-&J 

^^L-alaVlj ^y^jJjJ^il! aJlZlII ^ *ULlII jjjij .jjU-.tl ^La^U-t^}!^! 

a U , u |aj 2JjjJI 3jl.il) (J^-lLLJI 2_ojSL»- «Qj-ujLo i_£JJ! jj*_l!I (_,i^. (_5-C Liiv VI j 
(J^i-^^l (jj (J_i ((jj_3_ll I J_& (j_a »_jL<jiJI jJL*JI ( _^ £j\juua\ .^"-^Vl (ji_ujiJI 
( _ 3 -3 ,_,"*"' llj i4 j Ull 4_j£.jjl3jJi, I J 1 v-jS-flUll 2-a^l 1 nS 2'Qj - -^» 1 1 4_u^aie_ili]l 

^jjJLi 2_Lalj jjtJ/oJ iLiiJI 2_l3>LvVI ^l2JIj i2_uljVl ^J^j it_^>.l_jJI pljl 

2JL5,LJ1 2_l*1jl!I 3>U-Vl ^1 £jy>. ^S, i4 inii't .ij-fljl ^yk: l-u^£ L#jV 4jV 
/cJLjlJI (_ 7 -l^. "*" J dj rt (Jjl£.J t4-UJ)j I nt,U ' (JrJ ' ^ C -iJ^fclLa ( j^jl i n-vl (j-* ^Lfl-JJ-II 
(j-ifcj .2_j^illj 2_j^Lxj>JI j^Li^l-i j_u£ Jo- a>Lc:VI dljj tljjljjl J-3 <iK 
tfjjjaj ((_j^ 1 ii^jjjij-i Lfcl 1 11 L»S) iLxa-jJ^jLJI i 3^L>-'^4 '-^P w 5 UaLujI ' '^ .'"j" 

.4_l>-J)jj1 «biSL>ij1 (j-* Uj_x^3 C Aj e- 4-L a I 
i±JllII (—aJVI (j-o c-u La] I j^jjiII 2jjj|j_Li5 03^ i_2jjji «L<»SL>JI ojufc (jl 

(Biologiel_Lo.jJj_j_LJI) 2_ l ^Lkj j i/«i«JI Qi^d cr'S I ^ IjJjT I il i^gj^ijll 

. JJEjJI f_j£ (£jJl-> (1)1 OJ- 5 J ' M^JI JJ-^ (jl^ I— (J Uj£. iS JjJiJ>JI I j"l^l I Uj 
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:L*$J$mJI$< 

4_ijL2_a jjl dJJi <_,_!! i al ,^_, .ojl«_i Loj Jj i2000 
J^E_a I \ j mi q I ^ j mi i". 1 -»■ jjs J ■*"... I t 3j«ilr 

1 957 aLc J-Lo .-<jjU* jJs Prospective ou Futurologie 
. a Jju (j-o "j-i^-J Gaston Berger, 4-l^.jj Q^L-uLc. *_o 

A I , Vi^ QJ (j\JUJ, (_£ JJI 7C-U! l_t>-I^JI Jjl^JJJ iS^JjJll 

jLjtjl nj-djj i ii II (j->joUll£ (^^sLjejial (_pa*J (_,i^. 
ijjjjla (_^>-l Cjli LJLc.j i J ±2j ,,.\\\ A U jj . <i CjIjI^JS 
ajjJI 7t_L«-! (_g jJ! Jal^ill aLxj-aVLi uiajl j_cuijj 4JSLI 

«_aljj i La S a oj-lIj V aL«jl&VI I JLjij iJ-Loltujjil 

ij_uJuJI ^1 <1>-L>JI ij-iIoLsJI (j-° Mj-^' ' J J ' a '" *' 
(_^1\ ""'' a-J aJaJlj JJ12JI j^LSla I i^jjI oj-jjj Lxj! 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

.mJ^J-lJ! ylin'tl * 

. SJLlAI mJjL-uLU 4 < ni 4j_oJiiiJI * 
.^Ij^JI Jlll^lII JJ-AJj jl . U I U -> 'i I * 

uj& l_Lcj_i^a-a ;_gj ui i II (jjlSUb iy>.ttJjSLi i ii Hj (-^j-aiajaJI (_*£.}LlII * 

.(3jI21II) Ll^-^JjjSJlII Jj^flj 4^LiJI JL»cVI j^j-^i * 

.A mm < 1,1 m^j" i ii a f-^JJ t(_p9l_jj«3fl (ji^. <_Jl*jJI * 
3.j_,Ult J.^aVl J>Ul^VI ..plj^JI tljljajf Sjbj * 

.(4^.1 flJJ La jJ -J mmII (jl_l (JL-ajVI (C-LaJU * 

.<L> i* ill < " « I a I U 1 1 j ji^^all 3_j£.jjJI 3_<_a-uJI * 
CjIJl^v2 I . 5~ , ., 1 1 jj la ' 1 1 ijju^us (j-C CjJ^xSIj LL& (j-*j LtLLaJj 
/C-ul!L> «La^jJLa I ^'*^ Lt-^- (J- 4 -*-^ ' 4~JJ "^ V . ^" , .. ^j I^_aIdL>. Ll^^J^-^J I 
>j i a 2 1 1 (_>"jJ ij '-^3-^ L)' 'r*?^ <LJu2uj "II SjJiill oJl^J L-uL-ui (jLa i*_ai>J,lj 
m£ JJI /. <^*"tl , ■ U , , >. 1 1 i j , ■ U aj 1 1 , ^ 'A", 1 1 LU iLLjiSLi La (Jj i Li] jIzJxj: La 
I i i ill Lul <j^>- (_ T 3 iljlj^-l L)Ll>-I Lu-oAJI JlSIju Jul2 , J .^" . ..t I -jj^, 4jljL1j 
SjjiiJI Jjl La ' ( _ 3 _3 CjljjJajJI ^j^ » J j ■"■» ' (j! CjJlxj 1( j n'vtll ( _ T i^.J . dltjiS 
.. IJlSL* lLj J3 ^^jfc OJ^ * '-"-'Th 1 Stride 3_aJij*-a-l i fr Li£.j-Li3j^ S-ls-jJ^lJI 
aLc (_glj (_jl^. I J i ""' (_p3_>-fl3 iSJLSU 4*( J Mil jLL-u (_£>'-'' Li HP" I O""^ (<^L>J,L9 

. i_aL? JS mi) » LLaja jj£. 
(j^Laj Cj Lj-a-lj- .Jj_».j_! J 2 " « ' Jl3 iS_jLlZL all Luj-LiJ (J^L>- Lul La£ 
jl La ' /_^ 2 a \l , ^ 1 1 Lai , I j". «jl * « tj-S-a-i La-La Lajl i2 mi^I iall I J 3. j La 
<j-£-lj ijoJLtJI <!>■ J j_l«j iLjLLi uJl>- Q^^J JlS* ij-ise-a Lfcj-al_3 i Ll^. jjiaj^ 
^^i^. CjLv^xj JJjj?e_a i^^-uj (j-uJ-I J^a2 1 1 Juk (jlJ liil Lax. ^^1 i n" t (j I LlA 1 ulr 
.SJLuijlJI CjIjLlIII (_yi L9^LL->I ^pj3 V iLa-pm ^U,„ 
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(J3_i1^_Ld aJlSj J ' aa ■** * j t 4_uLajU 11 Cjl_L>.^J^_tSliJl 4_a-^L>-j tA^jJl L^SLLqj (_^<-II 
(jl JJijJ i(J-<U(U 4 j 'N 2 » II SjljVI Jjjljia i2-aLc 0)a i^ajj " ti^U^»"tlj ^j-uJI 
5j_l>- i _ T 3 *JLu_u £>JLI (j^-Ij 'J '^"" ' ' f "^ ^ .! . ^-^ (_^i cj'- t - uj ^' ' d *~ ' '-~*" ' '■' * 
Jju j<u (j-aj 3(jjSjXi ii ' a-jS iS LajijJiJcILi I aJSLjxu (j-oj n_al Juk^l jLlL>-I (J^>- 
(jL£ li(_3 . I J^J 1 ;,' 7r o i n") ^ylll 3iajj| jljLC:l ^ 1 xJ n-Sljufc'i/l ^^k: (jLfljVI 
i La JLjv (_jJI i_j_^_3 J ■ "" "■ i;j <bl flSJl 4_j£ Laj (^t!- 1 ^ 3 O'^-^W i3 ^ *"'-' _>° ^' 
2000 aL*J ij^lal J^-l ^yk: i(j£J .3-cSU^J 2 04 1,1 jJljj Jl3 i>iia jjk: jlj^ia-i 
sLulSLal (J^>- (Jjl i n"ll u^l LulSjG (_yjJ! Cjlj-iiill (j-a j_u£jl j J laj ioJjlj Laj 

(jl 5_lJI i .I tVLi 3_ljvjJj_ljJI 4-<-uj i^ll aI^iII ij^' o-° ^>JL-o 2UA- jIjl^.1 
' tujj i LpjLc. t-jjIo^j ijJjjG joJ lil Sjjc^a (jjSi (jJ LajlJoIi (_yill ^1 .^" , ,.tl 

. Li>- 2 J j 1 1 a a /?-jLiJ f^jLi (_ji^. Sj-iLa ^LilLi LjJIj i L&j^cj 4jvjjJI LjJ (_j-*J-y 
2_l»-^J^-lJI SjjiJ! JjS" i ii a ,_L-vl (j_a AJ^LII J; a " Uittj^laJtl jj^i_3J^J1 
' d J T i ' " J A ** ' " '*-^L>-^ 1 c *-*^- a ' LgJsLLaj (^ «LuiLlII 2.3j toll ajialjl (JjSj (jl 
tA^-jJl aj I * a j_A ^L>- 4-il l2j i ■■ 1 I (jl (j_a fS-C^-11 <j^£- t4j9jJ1 (j_a (jS_al Lc_lJ 

^ii^i (—j^^Lj Jajjj3 ^yll! utopies cjLJliilLjj ^lLSTlhi-U 2-l«1»JI jLiVLi >»"^~ 
2?j^jJ1 2_jLiLtuil SjlaJJI (ji G. Berger jl21»jj ./<Jl«JLi LjlaLujI (j^ j_uS_i 

I ' Jj ^ ' > /cSj?tjJ ^1 Cj il^jm ^yA^ t iJLi\j\ (j-a jj^tjJ (jl (_3^jlj Lb) (^paj-iaj 
(j-C i(_, o 1 » II L^J-jUa Jijj «Lajialj (Jjj^. i—xjJLvoI Jlajju LiJij ijj^^ll ^1 

L^-LlLsoj iJ^I^aJIj xjLS^II i(jl£LaVI jJ^ i2A^l£ ol»l <-aa.b L^aLS (jjjia 

^ S-lS ' Sjjj-aj (_i^ljJ,l 

I J j» i oJ i I JJt LJL^a (^ J Mii't (_yl!l 3jl in" i ii U (jl (_y3 dJLfu (j^ (j njtj 
lIxjlS^ Ji^ ijaiiLsJI CjLlLula ^ (Jj^IxjiII i_al mi's" ml (_,JI (jSLxIl tfUaJ ^ 

2_LlIII JuIj^vVIj iSj-j-tSLII v2jL&L>oVI ixJLa^JI ^ <jplii aUi&VI ^\ 

sLxjJt^ j Jljj (_j^JI ' " ' I J ta * II fjJi^a (j^ (J3SJO Sj j A 1 1 CjL*L>oVL3 . Jj?" i nlu 

VSjL: L^Jla iJ^LflluiiLi 21uil Juljo-Vl Lai .2_lL21cJ,| .-,IjjU-,H 2-*3jioj 
cjLu/ISL«jI LjJ (jjSijj I fiju* a] j£Lu La (jLcj^j iLLilljtA ^-jL^j i^j-" J*^ '" "' 

M-cv^J^lJ! SjjIlII ^L* 3 - 1 ct^ «CbjLiKjl Cj!jja-UI (JL>- (_yjfc I jSjfcj isUjjiIjj 4-S-la-C 
(JiLa (j_a i ( ^j^_Joj>JI (jj_2JI 2_ajLi. (^ 2^L^JI CjLcl^ai-VI jl Laj (_y3 I jSj 

.lillj j-ic-j genetic Engineering 2iilj3JI 'i-ujjJjt jl Laser jj^UI f-lj^i-l 
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CjljJijtILijiil ^Ir Sj-aLi. aLCLaVI j-J^>J t-J Lajj t^ in" i m L4I . t-UJ^ (jill 
Cjl^llu i_iC^ilII CjI Jl*-| Zj j La a. ,J| vLa-Li (jl I nlr (jl (_j-i£. I ' L^-ajJJJ ( _ 7 j-!I 

oL>oVI (j^i fOUsVLi Berger <*Lj-»->j a — j ■ -■> "' J>L>. <j-a Mjj_<i_±l! (j-y^jJI 

(jjyjj J. 1 ''"' ' "^ » ujoJ i(jSJ ( _ T i^L«JJ I jl JiHal J .^" . ..1 I j ,",.j (_gjj| (_£Jlj12jJI 
(J_i i LJ4-2 3-jI JljsJI ilaJi Co jLi I i J a ( _ T i^u,l (j-a LiK jjjtlll LlA i j i *•» S 1 1 
dJLijj *Js!^J! ! jufc jKJl (jl dlli i^i^m J£ (^JLc akal-.t I ( _ >u jJ \j , ^ 2 1 1 

J ■""' mXI (jJ! LcJ^Laj Sjj La se J ^J-"^ jl 
^yJI J-L=-J i3jLa-"inU j Altai, I (j-o I^Ji£. sLxjJuSj i-^l-s- (jJI (J-lSTllu.!, La 

i Lajjjoo ojSLj ^-° LJLc. iCjLalj i nllj <~iM c I A",tlj i/-*ntlj (JSLtuil £y> ciiLia 

(j * J 'J J • ""' m-tl (j' J^ ,'" r I Q^j «(JSVI (_jlr IjK mi i(j-djLaia Lifcj.LjLaJJ 

5-jJLxSTLLu.tl (jV iSjUJJ 3^^i- J-*^ ^J-I^ j-« <LjLJEu.iiXI jla iojLSLLiIj 4jLu-o 
t pj a i ii U j-j-c ^jJ! i3jjjj^a jLSLai ^1 ^Lls tLLso «)«-ijj cjjjjji) (JLa La£ 

«Ll>-^j^_laJ I Sjjlul CjI Jl>. 2 /yLtdLU-u^a J[»la ' rt i _ T S (jjse_)j 1 JlS-Aj . JlAI iiiU j~±£-^ 
(jl ^^JLjJ-J iSij^sJI oJljs (jl iIJjJlJ jl JlJ V i,jj^_iiuJlj Jt».l_aJI (jj-ill (j^ 
.Cj! JijSLj aJlSj Lx-« ^iiSl OLLuiitJ AjJD <LJL23 1 all a . j-±& J- 1 -*- 3^ a L-'~' 
jLlLcuj 3j^£La cjLaLuj/ ^ u , ,,lj j jl^ p", nLi L^3L»^j3 •» j ->■ ■ a3 (jja ju ^La 

jl JljJ.1 j^ 3 - 1 < *tH v ^ lj-°J . )tSI_aJlj L^>.i~ mi ill (j-u ^ a liuS 1 1 jjjjIjjDI Ajg 2j (_jJI 
: LaLxj (jj^jlJLa (jj) ^Ja-a-l J.'*'"" "^ i— 2l mi^" i nl ) J lau i Lufc i j l ^- 2 1 I 
«\_j^>-^J^_L_tJ 1 Sj^IlJI ^ J "ji^ M5I t(J l2j 1 ■■ U (_p (JLLaJ «U-aLiu 4-J ■^" 1 ■■ rt 
(_ T 3 Laj 1 L$j ^ La j"j 1 1 SLpJI j-caLl^. «_L<t>-j i«LuLcujVLi I j" a ." ^j 1 Lfc^jj/Lj 

31 La '■ (_^a MjjJLl 3jljj_iJI v2jLjLSL»jVIj cjUj^iiilllj 3^^-^b c*i^l L ^- s 

(JjLflJI jl I 11 tVI (_gl jl_aj_lj I nil «ljjlj !(_, jl I nllj (jjLjCjVI J I Mill (j^_CU^O 
.7cJI . ..pjjjj 1 nil (_gi (jJv^J^Lill (_yJVI jLtuJ^I pl^oi-lj lO^Ltjij tfljj-aj 

CjL*_uLS_jj Jil (J-ILa (j_a tj^LtSLJiJu] QjJb Jl>- L) S j _j t a 3e rt 4_x-idL>- CjI^jJjj 
ija^-jJI 7TjL>- 7r j?l"llj iSjix^J.1 4_L>-'ii Ij ii—ijjLJal (_Lol3 p-jj^sjJk uj jJLI SJljjlJI 
i4 j j I 1 11 llj d-j-jLaj^M 4jLuL?L«jIj r ' '^"* »l pjjj '**_; j~^j|.' J 1 nill (j-Ucu^oj 
t(JI cla£ ^lj (j_a (^Llj CjjJLI I * ■"■ (_ T 1^. Lxiajj-a jlS jl Cj^JLu jLtujVl (3^»-J 
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1_L& i-j-i^cj ti »;t>- i(j n'CtlLj jl CjLjilj (jl ttjjell (jLuu-iVI (j-o « cj Luj>J I » (J-2JJ 

7j_ojJI j;"->*' da 5-3 (jn.it i^^JLft^vVI 4_*Jalj (_j-3 J j S.J ■ ■■ 1 1 j SJaLvVI 

,j-3j I i^ajf L^jj i3_caL>JI iijljjjlll (j-u integration J_oLSJlIIj lincorpration 

aj_L*JI oJlj* 4-^.^j (_yjJI 5-Lal Mill <LloLcjjJI - j'a (_jJI i_3Jl^j Sj^sLi. 3JjLx-o 
J l flIL " 1 1 3^e_l 4-j^ i intl «Ll>-^J^_laj1 «L_uJ_uJj1j «Ll>-^J^_laJ 1 
(j-o j_l^L>JI (_,lr j i^^sUI (_,lr U i Jj Lc^llal ' . ^itajj j a VI I JJt Jiloj 

^JJ " U^—*" (j_« cLj_^> jj j_j_jJ I Cjlj-J?c_m tfJLA 3 > j i n a LLaie_) ^j_uJl (j^-l 
Cj^LcLooJIj (J^IjjlII (j-o j-uS JJlC (0-$3j JjJoo j-o^I C-J tajj L<iS . L^iLjLLuJj 
i_jj^>.j LLo <_J tv." LjlS 1 _^h^» i3j_uSL!l CjL&LsoVI id 1 o i ,j 1, 1 CjI o i nil I ajluSJ 
<"< i njt «L<_uLu-u JjJl^o jjt <_2 Jl^JI (j2 (jjjl^L>-VI (j-o JrA^-J 4jLxi^a L^J-JLlS 

2 j I iTTi i n 1,1 ^jjj-Sj LulI I ajjt ^jjJI oJii-G (.gjJI «_<j/I^JI (j '»! Lj-Sjl 3 '^ (_j-2 

. I gx-uu dloLiJI 



:m>mJI SUAAAil (^JLAmII j^&blt QLUtt* 

Jj^Ljv^/1j jtt-j-Ajl I 4_^_>-j_a 4j^_xIiJ 4_<_uJlJl& (_>>-l (j-« (-liALiuJll j j Iall, 1 3 
iLLaLSmi 4_LoLlu]I 4.1 i r"i ■ n 1, 1 *j taJul eJJt JfLa c-J lajJ ^^jLuijVI »_<4jj>J,Lij 
Lajii^. LiJI (_ T ^-I . ljj>J ^^^1 3jl iii" i ntl <"«ljjU*tl (_ln i_2jjllll (J^-l (j-o 

4-jJ-l2IL-uJLI t _ 7 _Li3 i tj?e_) iLijv^J^.LjJ 1 Cj <j~^- '< o It 4-jj ■^" i ■■ rt 4JLjj_Ld t _ 7 _Li3 jJjLje-j 

jJLSIj *_ <-ujl J-»-J I i jl i ii <i It I 'j j la '"' (jj£LJ -i j 2 1 1 4-Jll2Hi " *j £Lj£,Lji>.VI 

sLlS-loLijjJI 3^ aJ (_3-t] < U^2L>>J.I j^ 3 - 1 <j-° Q* a ^ c ^ '-"J-^ 1 - 1 o' (j-^t 'M3'J^ 
L^j /n i m"j (_^!l «LlIIj|JJIj SJljsJIj CjIj_l»jJI &cj_uu jLIl£.VI (jutJ Jii-LJ &-£>■ 
q^HJI (^ 7-j^ij 4-i£ j Mijtl 4jjijLJji CjI Jl>.| 7-j i n"i i ii (_g jJI 4_uLjijVI x_<u^o 
(ji ^^Jlj-lj l_L& I_i£.jjl3j^ jLLsl (^ SjLjLflil «l_it ■£"■ . ..t la . I j t jj Muttj JL>-ljJI 
j_jJl^>- Ll&j . I j<* lj" i_2^tli.l ^jlr p j ? 1 1 j '"'l^j iUtl j|_Q£.VI (juu JL>-G 
jI_jH£.Vu Jl>-Lj , J .^" . ..1 1 JijjL^tl! Cj^lj La 4-JL2j i "I I (jl (_yJI j j i"it (jl Lb 

i L^j aLl2JI 1-;-*^=^ (_^-tl ^iljLtJ*Jlj 1 1 ajl '^^1 t_t>-I^JI cjl_uji>JI Lto (jl (^^ 

Cj^I S. i"i a i4_Lal_<i ) la ' ^ 3 ».j 3_jLl«j (JJ^J LaJti^. I . aa . ^. -^ tL>-ljj L4JL3 
LuLul 'La-JJ Cj^I'v i"iU ojui (j2 1 1 3 _■ * >i i » jiaj 1 "" V (_ 7 J-!I (_ T JJ>J,lj j_; 1 o-aHJI 
ill Jl>.VLi j_j£j p^ilal (_jlr Lis. Lc^ til /oJju (jjejj . Jjii" 1 nil 3_LaLbjj 3jJ3 
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3_}L« L_La (J-al "mil aJl2j L&J mm t (_^i-11 4^Jui£u-aJU (jl 3j_i-^ LlX 1 ^Lia^o^a-Lpl 

Vj 3_jL«iI Sjijja-o ' " ' Ijj ■ "*' (_5-3 (J^LiJVI aJLc (_yJI oN 5_lc1 ^ iS^alj j ^ aj 

(OJ-iill (_,!£• L^jL-uLCjuIj 4_L>^aJa-Ljl SjjSJI a^L>-L) jj 1 »"n L«-i« sLcaLi- isQloj 
jj 1 o •>"_) j Mntl (_p (j! . 4_uLui-l2l (ji^. 2-oLc OJJ La jJ i4_l3^L>-'2| ^-uLtilj 
^ 1 c » Lla rt ( d <L* rt plj (J_Ld^o_« cr^ CJ3-^ LV (jr*-HU 'J '^"' ' " ^L^JlJ ' " a 
^_3 tLcj o i ii 1,1 «QaJ£ ij mm 11 4-u/JiJufcj '2j^ mmII 4_ja.^a-L : iJI 3jjj-!1 CjIJl»-I 
SjjAJI Sj j i n a aJ_Ljj i J J ali i " 11 I JUk ^ J a.j ^Jlj>o (_yjJ1 CjIjIjJLII jljl£.l 
JaLaaJI aI^jJu aj-JI (jj^-ji- 2 1 (jJjJLtll f_j£ LfcLLai. Ll*£.jLcuJ ( _ T lll «Ua^aJa-Ljl 
2 l-vl_«J1 SjbjJJI aJJt Jjuj .Ji|>l*JI cr*^' (jyJLuJVI (_£j_mVl «_iLLaJI ^^ 
pj-ilsjj, ^ 1 • aZ ■ "11 j j ta * 1 1 Cil o i ii J^sa. SjLj-^I (^ 2 j i im'jj-II oLkLxijU 

(_i2j (j! Lb (j-CUJEJ l2j^ mi ill «L-oJiJujJlj 4_L>^aJa-Lil I SjJjJI J-*J <_lLjSLll Ijui 

i _ 3 Jl >-u-uJ (jl (jS-4-> ct~*"^ ' J *^ Q^* ' (*-*-" J 0J'- :e - 1 Cr_9 ^^-^^1^>«J 1 LlIA^j 
mJjJLIIj 4 i jJ i nil (_JJ-2J1 (JLH* Ct^! *— ^'^^ l_l alu-ul (J^L>- (j-a iSjIj mi i 1,1 2_jLv VI 

^LLlLoJIj 2^*1^1 ol jo.^1 J}L>. <j-o hjLuJVI 2-uLuJl ^ SUL^LaJI 2_uL*jVI 

^^Jl J-GO^lJIj , I a-g_uijLQ La- (j-u 2_jjljJ,l t .^a n_jLi£Lll Jj '^'a ^^3 SjijIjJI 

. Mj^ji-^l (_j-^ 7=^-^ ' i J*" Mjl 2-il ixi ill 



( _ T ll1 CjuJ^till (_gjja-"i i i ii l—Lil LxJLa « ( _ T ijJa3» dJLl J <n~ iii I (jl Loji 1 ii l—Lil 
CjLjJlj*-IJI jo_Al (jlj 4_goL>- 1 1 g-S 1 1 ' (_^i!1 Cjljjiillj ia^LlII j>jla 33. T* ' 
I oKj . I j'"* 2^-jLi. i"i i intj 2jjjill 2_L»-^J^ T Lill aoJjiJI ojui (Ji-I j (_yi 2_Lol^ 

"ililiLcIl «LlL>-I jJI CjuJ^tlll 1 Jj a (JjLdJj i glaj Oli '' i<alalul [jji La ^'a '"'j' i ■■ 
(jl JlJ>-i 4_i^3L>-j i (_gj mi 1 1 1 j (- »^-Ull ^ t^-» a oL>o (jLuujVI i — 1 1 «j i aj (j£, 
(_, I r i _i I <" II (_y^ ' Jl -J- jl t 1 LLjj m' (J-^^1 (j I f «j mi j 11 2jjiJLufc» (Jslj^ CLJih 
Ajj mijII 2.j,U1Ij i2_oLc 2.J.UII (_jj^ (^ic ■ U.1 , ,,"11 /_ij i2_t»-jL>JI CjLjJL*!!! 
jj^sL«J,I (jLuujV I L*jja^ia 4_lL>-I J DuJlxj mJj_iSL!I L^juJLso CjJlC,j i4j^oL>- 
i2_i3>L^'^lj 2_i£:Ul3.Vlj 2_l*;l1!I Q>1<mi1,I Ja. ^yk: 'OjJlS mJJ-oJ i43l i /<sJL«JI 

.aLc 'La-^J «LuLuijVI Z j I JaaJ I (_Uiilj 
(JjjlS a^LiJI oJl^J sCbJiaJI <"«IjjU~1I (jj jj& Lufc <ilLi>-^Lo I ' i j~ La jl 
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<LaLc LujJij CjjIS lil j-iiuJI <_*j h^>- < j se i ^-"j j_pJI i_ul^>- (j^ajlaj dLxju 

jj^Ulj 3j JJL£ (jjji.'i/l A_5JLn.II ^1 uioLijj <Ll»-^_j-lJI a_jJL«JI jj^. < " ■ 1 A j 

. 1 a ffuj£j 

iSjjjl>- L-uLiii (- j 1 1 nil "^^J! (_,-3 ' " ' ~- '" i j ijjljjill r" _ * ' '""' lt^- 'LjjLjij^/Ij 

,/-.! AUI Lxjo _>iS| ("iU i"ilj .C^j^JS La^a^iiSI Cj I jjaJjJJ ^jJ»J I «L»_jJI CjJlcLaS 

5-ul 1 n'tVI pj?l L^jLcjLLa^^c TtjLiJI t-jljJojIsVI lilJa iCjijuk Lxjjjii^I cjjIjIj 

(Oju 1 L^iS 4jjLl>- 2 1 CjLujsJu i_iC^LlJ!j t_gj mm II J 1 n ill j I 1 1J3 a (_-2 4j-3Li.j 
1 tLLgJLaj SjjIoLv i3JijJl>-j 4-aJjLS iCjuJLxIj «Lu.Lcuj2| ^Ljcj J i4Jo /oJL*JI 
^Ja 4_l^-jJj_ljJI Cj I jjjtill I oJl^J sLuLcuJ^I Sjj 1 11 U 4_l>-jj _ T 3 ^p^l Sjjjiji 
<_iJ_^a «*ujJjLi d _lLjS» (Jj-2j -ij^j Mutlj Jl»- LjJI oj-^' lt^ *Luljj| L^la- 1^ a 

i _ 3 JI jjLalLiI <LL>-j-a _y^ _j 21 J- 4 - 1 ^-±J ' " H' tl)i <( (J^J iii + ll (jjJLlI _ t Jula» i iLo 

t-ill^ji ^j-* (J a 1 ~»" "' * (jl <: ^^ ^jLcuJ^I ^_ r l^ (jij « 5) 1 ' ^ >i ' I Juu Lao j^alljtA 

. Ltlj'i 1 11 a J«-3jJ SLpJI «Lj£.ji] aLjaxS (jlS 1 nil J<J_>J liJj-tuJ - 

. 3j^>J1 4_l>_jJ^_laJ 1 4jjjJl1^J1 4_coL>-j ^LxaJLJI Ll^^Jj-cSJlJI *-dj_tIjj - 

aJlJLj J » flj 4_i5cJjJiJ "J J ' -".' (jLtujVI CjLulSLal ( _ > ^i3Lij jojijJ liJjjij - 

.«*CLaJ 2 1 )> 
_jAJ»J 2 jj S, a II ojjl^a )tJJt>- _)«"< 11I lil VI dJJo (jLcujVI » jU" . uj ^j 

^Ir ljjL9 «ll*J>0 imJJlU Sj^JJtJ (-aljuk^l (j^ "tcjjl^a J I tJjiTl 1 noil 3jjj-3 

3JjJl>- ^ a ■ "I" (J^L>- (j^ dJJjj (jLuijVI «LuLcujl oL>ol _ T 3 ill Jl>-2| (_>iajj^3 

.4J 

:LAm» m 2 ^Uy>U 5MdA Matt 

.«I98I jl^ki 5j^Lv-4liJl o^Llo^j tjLujyi)) LbL^^tiUli^l tijA] U^ 

3_lt2^JL3 i4j^_L>J1 5-*_JtJ1 5-ajl call 3JV1 dJJj Cu_<_uJ SjuxtoJl jl ^^JL. J^Jj jjlj 
Lt-LjUt^ Lt-LtTu ^jL-ujVI p&J-L^J / a _> * U a <£jJV i5j_L»ILa 4oL»£ ^JLaJI pl_<JJ>- ^ji 
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4S&£ <* *^ LjaJI ^j-* '*>-?■ Ly^r o'- t - uJ ^'-^ j^°' Cy* C^-* ° & n J ' s' A ^ * '^ ! 



jj^jI ^i^l 4-il • ^ «-j ■ La 1 1 2 ^j \\ ; * ^'»j , ^;<~ «G| , L$-Lo (_, > uVI «j^>JI «LJJ Jj 
(j^ 2 ?!-». ^ . nXi j ■""■' I La lil IjJ^j V}L>- tjl 1 hWI ^I^jj •d&^\ c^ Ijh<7«" 

(jJi->. i_3j_c La JLac? jji Jiitt j-J-<4JJ 4-cSLI hjjSLII I jui (^ 2.^, ,Utl ,-.l ?U^ 
i4_o_LL>J1j JjUkJI 5jj?c_»_a jJljj L« /ydj-u "J 4 -^ La a 1 1 q y_ t^ajuJI *-^;t>- (j-« (jV I 
. <tj C^jjjja La I jl 2_^aij JJ-p ljuiiVt ^1 1 iijVI Cj^\ j~£ (jl "-^tH^ 
Lal^jcl (j 1 1 ajJ aUa-Lllj (J-«-*ll «Lu-uL<-uI jo-l&LLo ^1 «L>-UtJ ajJI (jLcuJ^I 

tQ2>L«_i VI - j L; jl ^Jl^lj V *j^>JI 0I3 i J^-" £J^ O-?^ 'W^ ^ o^> 

^_3 I j ' « (j 11 j lj 4jL;iaIaJI ( _ T 3 2Jji^jla j I 4Jil*-a tLaJajl ^ » 1 a j ijJLui . (JSLlLi 
^jJl^Ju (JjLjuI 4 !(<•> Lajj Ijj j"r 1 (j-oAill »1 glr ^iuu ^j! <_ 7 ^>- is^yi *_<u^>J»l 
pj-«j>JU «LiLJL>JI ( _ t 3 ( _ T ji 4-»-ijIaj|j «_<4jj>J,Ij (JJioJIj (_Li«JI (^^Jj • J^>-J-« i_£-^ 
fi 3 <-£ * ^— * (J** 3 * ' ' fi C ' a * I U l3 ' a "' rt L * -lq jv ^jjjLuLb t^j Mill ji ^_jlS II 
^LkJIj (_LaLdJt (j^s jLLI (^ (j^l (jr^ r 1 '^^ f-Uls-lfT 4j-iLUj 2_j£:Ul3.VI 

. 1 g i j I jj (^ (j-uiiujijuo 

(Jj)^_*_« *^-tu <j-« (j-^ i5^_A^J1 ^^ ^^v^_a S^-AjJl *1^>-i ^S i"i 1 Laj 1 ^ d 1J sc q 

(Ji_ljvjJj_ljJI [j-L-uJuJI 2 ni ii^LaJl ( _ T ^.I , I j . ..^'1 jj U" 2 t>>'^lj iSystemes 
-JjJLsJI i_xjS^1I! i_jjiJLa-JjJoJI /yita^LaJI i_^jkjj,l : ( _ r it i^jLtA 2jj^iib QjJ?"n_i 
w J Jj ' '" * I (j-uLj-u^l jo^jIj ^^^ j_3 jjjj/ L^jli (_ 3 -* w 3 '^'J 1 ^' (J^JLr^JI i_jjfcJLo 
^_Aj d ''^"'" fl i _ 7 _S ^^ i ii ill «_<ilij>jj iJ7 \^- j ^J ' "*** tl)l ^^^jljJj ^iJI 4 -^ ' '■'■ J> ' ' 
-1 j SJI jLUI (_y3 S^jI^ jj 2 jj mJj^-i (^jl-^o ^jJI (jl 1 iiWIj J I SuJVI ^jlr 3jjL9 
4_«_Lj_La_LI ^Li jlj^VI ^^J! dl!i *ljj (j-« £)J+ ' "J («-Aj 4_loLjJI '"«!■ ' ^"»l Ij 

.(jLtujVLS I aj^^ 
jlj^ (_L? ^1 : ( _ 3 _L«j i4_lLw(J! (_t^- tfjjSjj «_o JjJljsJI <_jjf^pJI (-jjijix^ 
j_i£. 2_jji^flJ| CjIjIj^JI ^Li ijJIjj! liJLui (jjSLi ^Ij 1 LlLu 'l-i^ j la Li ^1 1-;-*^=^ 
V (jl 1 11 l^/La , d 'k^» J-i^- 4-lj.aljJ-a ^LlLi^. (j-a >j^»- j!j-flJI jLjtjLa iS^jlj 
/j I c ' a 3 j " " 2j^>JL9 ir"jL>JI j^c 4J^i 2j i "I J^>»i lj^>- (jj^) O' T J "J 

2_jj|j_5Jll 2_j^j>j| (jljL^aj .3Llj>JI 4_j_Lj_«J Jjju^oj <Lij^i 5j 1 uLi 2^ La- "1 nVl 
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(Jj i(J^lSL!l (- Laie lLJI (»JJ>JI (j-a Jj-»-"i i nil jl jJLs (j-ujj 4_uLtujVI 4-iJj|j i ntu 
. JSLII 2_c.L<-i-3 (^ iillj"iMiVl (j-o ^Loj^JIj iSLpJI 2 j!t~ (j-o aI LtaAJzl 4JI 
SJjLlLo 2j3^|_C 4_Uj jjfc (jjJLflJI (jl (Jj i?"jL>JI (j-a (^jla^ij V a I kill I (jj 
lilj iCjI JlJLj I o itj-i^aujtJ (OjljJI Jal iVitl L&Jl>-jI t4jLXiiaj|j (jLcujVI (j-u 
(jLa i I J i j i La (_j-3 Jj cLu-uiaJI /TjL>- <"' ' "jl «LcaLi. 4jnUII 2j^>J| (JJ-iLs 

.»_<4jj>JU (^^c. (_Jl-Lo (^ Lp^ ^ L^j' J ^LH*^' 

5i La-j • " Ilj iSj La_j i " II jLjcjI aJ->-j «Ll (_, i i n"ij (_j-jli jj-»-Ju 4JI iSJjLjIlU 
.lIiI^jJl^oj iJo^Ll^j i4_ulj 4-lLulj j 2 -»"■" Dominance 

Jljjlj>JI L_iLl£ ^ Lj^i Li^D Lj>L>JI ^LSJj <le Cancer (jLLj^uJI (_>=>j-a 
jsJulII (jLa ijjJ-JI jsJjJI (^ 2 ii'illj ( _J_a"^?L» (j^SLiouilo (_j-^ o' ^ 'jt r o! 

(j-uuju^ll fj^^l^jfill joJL«JI £Ll3L> (jM j As jaUl (jLcujV dij-aljim 3j_iJ»Jlj 
i^jLdl » ''-JJ iL_xjJLj<2l ' a ""^J (3"^f 4_l>-^J^-l : J I Sjjill Cjljjije-a ( _ T 3 (_JhoL«JI 
ifl J_<fc j fc» ' tl sL^vj (j-4-2 . (jLcujVI sLuLxjijI (J^lS (j-a SjLlI! LI i^SJI «L>JL«Jl 

(j^Lji'i/! jjjj (jl (^SU-i ^yll! Les Valeurs pjiill j «Ti . nj (jl /aJLtll I jj>> » jU~ ,„j 

(jl » j tajj i ""' (_yjJI (jji-uL2Ji,l ^^ji Li3 . LcSLxjO sLiJI (JJt^-i CjLtLsolj i^jLJ, 
, a ~ j '/> r- £j_a tUiajj (_3j| <ClLujij ( _ t j* Loj S <G i j a ( _ T 3 joJL«JI (jLcujVI ^j^j 
2_l£.j_ 1 JojJ,I 2 j I , ^", , „1 1 SjJiJUl L^jl dJLi V S /<uji!l J_ij i nil lr 4JUUSOJ 
^^Li-^lj f^-LaJlj x_<u^>J.! jLl^l (_5-3 2 jolr CjLuLSJijV 2_La| ,^11 i^JlII SJijjlj 

. . j^'^l I l j t j\ (jJ! j S> aj 4 U-r" i n (^J'j i(jjjL2Jlj 
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:L» ^J&aJt ^d) 4M4I dbtft |«^M 

4_lLc Jj I taj IJl»-j^ Lcj_Laj ^LalSJLo ^LS tJjSij (j-"' 

4jj_lj>JI SjjJLlI Cjlj^=_Lo j^j^ijej j-Aj i2000 aL«JI 
(_gjJLi!l .jj^jlJI Js i"i"t (jl L$J f-^j^J (_y-^' ( <: ^^ : ^.>l9T^0 

i_j_LjLJi ^^.a Lj_Lljjij LOLiJI 3^4-i3 3-ul£Lolj * 

. yr i n'fll pj'3-* (J-jLj-u^J jl_»IL>.2l 
(j_a j_uSLI 4j^-l>- Llh-iSLI 1 Cj^LcLajJI tc-u^jjj * 

.3J3jJI 4^vj ^yk: S-olj^JI .-.MjU.uVI 
. SjVjJI (J^lS &j-±& '" iLiI sla Jal ^j^*" iSua * 
J j I -a- "ill ^jJj^pSU^I JiWll T^Lh 1 *\ JLJ-"n nlj * 

.^1 
tjl i ii iVl ^^.S SJiljjJI i a j j Si * /. I r 5y ) 2 llj * 

. Jij-iil 4 i i nil u 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

. L^jIjj ddjji 4jj~lmJ <* '^Jj > (j-* J^-^ 6 -* Q^~" '"■ *LjJL>* jj_« 3I^J pjjj * 

<LL-aim (j-o 3 jji-La U^L>- *-o <iCj|jj-o 4 j<jjt-i 4j^_ij u^L>- (j^5t^3j * 

. (jl^_i3 4j> i n tt pj'3-* (J-* ^U-i^ 3 
i'j-A, <L-uj Lx-« J.t--v (_g jJI q\ i m'iVJ (^ ^<~ I '. i^>tl ■* j 2 1" 1 1 CjLlUx. 7-L>OJ * 

. LJ-aj-i (j-ujL^j 1j-«i 4- lL q a J 1 
( _ 3 -3 (4_j_ojjj_aj(^SL!l) ^ j » y a II j i4_ulj^JI i_j^jjl!I ^j^j-» •"■"' 2 lj j i uj * 

.3_ulj^JI i_j^jj(J! j>jufc (J^-l (j-a jJlj>J! jlJIjII .j^-»-*t fv '^ -slj^jj * 

Oj a •"■ II djLjLilaj i^Lill (Jjj>JI ^1 (J t l>- (j-a 3l_pJI jjj-u «L<jLp (*4^J * 

.AjjIj^JI 

I j -^tl ,^ I jljj^l »_a L^LkJI I J J J_oLjLLj (_yJ.II ____; *° ^ '"'-»■ <>>*lj * 

____!! LjjmjLjJI (jjj-la (j-C __JjI 3_jj|j^J| 4uj ',^11 (j^aLi. ii.L.'cS!3 j^Ljjj * 

.SJljJlC 3_j^____j Cju^ojjji /^LiJl 
(_yjJI ((diLLj^jijJiJ'iil)) ___.& 7t-«i! Cju^j^I SjQaj Cjuj^jjji i— a I uualj * 

SjjJj ijj^sjl (_yii ^ •V^'" ' 3^*"^) SijJll •""*.' «Li^sL>JI Cj^JtaJ! j^LiJJ * 
jJljJ,l (J-JLjtj «Lj_iLSLalj . i4 i it'tyj J^IjJ.1 i~" aia JjJl^o «LulSLolj * 

2j» »<^>tl ^1 ,>.<- VI (ji^ 3 o^- il)l i"*t VI ^j-^s S^Lclj 'tlr^ I '"^11 

Cjj^sol Ji^ i^J^_iiuJI L^laj j_pJI L4I0 «-jlj|jJ CjljLsol (j-« tillLLai La ^1 

.3_uli!l 3jIL«JI t^j^JI Jjj La S^la J>Li- 

^Ljijoji) 3'-^ aJ cr^ «LcaL>-j 4 t l>-^J^ : lJI CjjjejJI ^^ Jji jj,l j_u£jl aJl21!l3 
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Sjjinnll (jjl tJ Jj...6^ijingll Up^Jg^uJI 

4J-lISJI (Jj-"^ SjJJ CjJl^o (jLi «LLui3 CjUejI (_y*J (CjLujsJI 4-<-uJiJL& jl Sjlj^JI 

(J_olj_«JI (_ T -Lc j-jjQILj 3-i^L>JI cjL-JjjJI /_i SjjS-I' i-^Jj (_, I t"j '^jjJJI 

(. I c 5-jg-x>- Lj-a-iSLl 1 CjLitj'iil (_y3j «CjLuj>JL>» i_*£.^illl (Jj^Ia jj£, 4-uljjJI 
(j n < nt juljCu-u 4-±>-^J^jLij\ 4 joUtl 3j^!u1 tfjufc (JlLa (jl 7c_l^1j .TcJI . . .pLajJI 
L$jL;e_col a^L»-I J; .;"•*■ I (jSLol I- 1^1 «LcaLi-J LijLl>- (jl^jl (J'^ L Pj ' '"j 

jl ^j-uA,\ I^^-v^j LL>j_La L*ili (jl^i t!j-<-u i(jj^ Mi^tlj (_g^L>JI (jj-ZJI J^L*- 

I Jlj* J j 1 n a (_y^ Ljj^ Li (j^^J U^-i""" <n «Liaj Sj| (jl jl i/oHall I (j(j>3J 
<_2_lSj i3Js!j_<IjVI 1 i I u ' La 1 "j ^ aAJaJI (j7i i"n" (_a-iS (JjuIIij Tccisjj t_iLlSLII 
(J_& .0j_&LLiO pjjl (_3-^ j»J^2Hjl 1 _ila (j-o pLu^aJlj i_jj^jtl!l CjIjLoI (j imt- Tt 
j»l 1 jLjj-j <-^-^>- (_5-II 0-}j-2j iIx^-^j-lJ I SjjiJI tfjuk «ljj (<s-lL»-ll (jLjijVI jJj>j 
.3Jl_tuJ,l (_yji dJJj 1 1 gale flj Laj 1 uJlj Sjjill tiJJ3 j»Loj-J i-i! L^-o V I (_,lr (_£jJij 
< "<l i-Q J (jl j-xuaX I (jji (^1 (JjLjJ (jl 4_l»-Ijj (jL-u-il Ji Jp" (j-o '(_^>-l 
(_yj| ^LlLo (jLjij^U (^Ij^JI (jj_^>J,lj «CjLuj>JLi» i_*£.^il!u tLaLdXI CjLa-ijI 
t^j-L^aXI ^-A Laj t >J i nil (j_it (^1 ^ luAj (JjI i n \ (jl (jL^iJ J(l Jjj*. (j_a 1 i_AijLLi_« 
Jji ,_£p 1 Jj^j (_gJJI JSUuJI (_yi^.j i4 1 11 in (jl>- (j^- 'j- 5 ^ jL"iJVI 7=-JJ-al (jl 
<G! a| .ajSjLkll (jJLkJI ^jl (_^S >Li-jG i^Llj ^3 (jV ULv tillj u rtMm 
(jl (JJjJlJ in mi 2f (jl i n t VI ' \\ ta-t 121 (j_« *3">" ^J 3^"^" Qjfc Ji (_jIhhhi 
(j I La '_' 4_ljvjJj_ljJI Sj^iLlI ojui 1 _gfl (j-oj i(<uLSJI jjxVI I 3J"^J 4-JI Jjoll 
4-laj^j 4_ujjl£j 'Ll2JL>- 4jjLjijI Cj^I'C i"iaj pjiill (J^i^tx-cislj JJJ^>- .- 1 " '"' 

.CjljjjccJll dJJj tj/js I mi'm i_2jjji 4-2-l^c 

:£ii jialf %|>UI til* LA jl («UI j§dd UmiI 

i «Lul_(_ u jV1 /c-lSJIj 4 L uaAJl j' L^aj >l (^jl iLL^-^J^-^JI Sj^lJI (^g^j" 1 n (J_A (_^p 
ii_LjLJ2l 2 I j A U 1 1 4_La 7"3-a3 Ji^ lijjjLjijI (j^. JLulj joJLc (ji^ (j-IJ lSAP (*' 
((jLojjjjjJI) (^JuiJI (jLjijV I (jii- (JjLso (_jjJI CJ^JtaJI 'I los. ^Lajjj lils^flil 
(_j.^.jj| Cjj_i^5 (_jJI > <i" 1 njij (j^ii-^u dJ 1 11 <i"j uLjijI ' . 1 1 Lajj (jil j-02! .S 
^_3 L^ILujjil 3-j^ mijII -ij^ll IjjjjljJ (j^IcvLJIj »l It II <3_j£ JuiuLb j j 1 ' a 1 1 j 
(_g^L>J1 (j^_SJ1 CjLuoLAjI aL«I j^jj 5j_u£ 4 I u nl . «Ll>-^j^_laJ 1 /c^j^e_j J}*-"- 1 

I i^iS (J1J_i_u I j aj * i(jj^ i iitllj 
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/_i ^j-iSLJI "Lls-^J^lJI «Ojj3 qj& tjl i n'tVI L$J Jljj (_yll! v j 3 •*- II j>j-23 Jj* 

4_uoii2_ul «GLl>.j «UL>jIlje_aj «CLuJ ^ * J l la t tiS <_>>■ l <j-« 1 4_jJLj_iliJ 1 cGI_l>- J^J^-tu 

it "« ( njlj3 J^'^1^J^'^ rt A Lai ^ i "^ * (jLcuJ^l 1 Jufc Jc?e_J ^ji ^jjl t iLL^-^J^-LjJ 1 J 
LSjjJLo i ( _ T C.Lxi>-Vlj (j-mlj I nllj (^Ij^JI J|^>-^JI OJjItA i«GjjLcujl l j r C I JiJJLJ 

aJl2jJI (_£.ijj J-* i «LiIL»j (ji » -jJaj i "j 'jj'"" cr^J i4_c£. Sji^c V (Jj^Ia ^^3 
1 4-i£. Liiv I J i^LujjLs i3-ajJJILa Cl^l'C i*ia (jii- (_yJj SjIjjJI 4-<-uJiJufc 3'-^ iJ Cr^ 

, - \"y. i >. . n 7-jls ^1 (^Ij^JI *Gl^3 ^^a t_ic^illl i^^Jj (J-*3 i£ ^-*t!^J d ^ * a "*• '"'J 

/_jj| S )j i^aJI (JjijSiJ I J '"* 4-iL>-^U jt i nil UJi^j lilj'v i"ij CjVJLcuJ S 4J3jj£_a 

(_gl (^ >_iU"i i n) (jJj iCjljja-*-o '(2hO i*intl (jj-^' ^i^ ' L>j-*£. ur 2 •^ J -> («-I 
CjI o < u /c_Al (jlj 4_x-idL>. i I J^a 4-at-uaj La 2m »lj mi 2l (j-* rpu i n I (jl jJLjt-a 

(_, » i n II (_>>-i (j-o iSJljjlJI aj u;tlj n_iIljjVlj .. UjU^-.tlj ^jjillj ^ j fc. " 1 1 j 

1 1 <"m i"i a (j-AjJ ' LyJJ! L*ila JjJu i±xjjeJ i4j.}L<J3j «QcLLcaj Jj?" i nU i_Ll}l~La2 

(2 i ^^ . t (_j_i-£2_)J tjl—^ 4_t_Luoj tfjlSjjl ^^5 > i ii ill (j^e_> Lu (j^S-J Lix_pe_JJ 

4i^L& 1 1 lLh-^Jo (_^ i^^jlj^JI Lul^j !_j£ i LLj£ £lSsjJ ^Ll^-^J^lJI SjjiJI OjLjfcj 

(jj£Lj cfjjjtj 'Lo.iaj '-^■J-'J ' Ly^^J LoL>- (jLcujVI J *2a ■ n-a (_yl^. Si Laj • "II ^1 
(2)SL!j i iLL^-^J^Li! I SjjiJI oJl^J («JL>JI i_aji^JI j-*j hjLcujVI «_u^3 (j^ (jLuuVI 

fj-tb I jl I 'i j 1*1 71-J^J (jJ L^JI i"m i ill L^jljjc-iJ, ^_j 1 1 i nil 'L^J-ll (_y3 SjjIlII j>JUk 
4-j-il i ii i^l i_i^vl_i^5j ijj^Li-^lj '-" j all <_^-Loa ^LtujVI njLtujVI Cjj i ii ->■ 
»_« J 5j '" L-4-ilj «L«_a Cj^_4-i ii L^JaJq t«L«_« (3*^3 ^i-II ro_ t-^-1 1 d u L<aa* i _ 3 _A (_ 7 ^-11 

^ j a. (j_o j" _ .' ' LTVJ 4&? (j-° 3~ I "* J < J L^sljuil (j-u 3^J! (aiaLtJ 

SjjiLlI (jl <-£JjJU (jl iiijJ-o pi J jLuiJj JSLI (^SUj (jlll 2LajVl (^ dJJj 
joiaJI 3-ojI nJjjLillj joJjJI 3-ajI ' -1 J 2 1 1 J joiaJI 3-ajl L#JI . I j"'^!*^ ^Ll^-^J^lJI 
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Tjjinn II (jjl tJ Jj...6^ijingll Up^Jg^uJI 

Jal 5 III oJLA ^1 j fc'.'.l'a . 4_uil»JI <-l)l i u i njoll ^^cLxia-VI jjjJIj «_«jj>JUj 
LLuju il 4 lj~»-" i n a J I «LcSL«jO [jjSLj (j! I <j" . ... t LAj 4jIj^JI JLaV jLjI^.1 LxjjJ 
j\ (jj II Jj_cojJI J jjiii ^^3 JjLj-uJ f ^ u^ ^-*^ A^d-?^' L)' '■"*-* (j- >i^l 

(jLcujVI jjjj jls «l»^L>- ^jIj^JI 4jj/jtia (j! i a-iSl£JjJlJ j! Iju* 3^ '-y-'*i9 

(j! » xLa3 • ."' i4_ul_tujl jaj^ 4-1 dJ i n<ii (j! (jJI «L>-L>JI jjjlaI ( _ t 3 SjIj^JI «L-uJ_ui 

. Js^jlj £)] i _ T ij_b t-^^ 4JJL*_« ^^l tfJLjjtJ 

4_«_i2 i3_lcI_jJ! (jLuJVI SjIjI «Lg3.j3 V ^JJIj iL^aLkJ ^ aJlZlII q\ 

i4-ju iJLiiD AjJjj itU^agJI ^^jLcujVI «_<^>J.I CjLvLv i4 axftjdl 4_ul_cuj2l 
(j-C 0J>j-J Vj i4_ljJI ^^-S i fl-uc iJ^LiiaJI (^ (j-»-«-4 d loAj (JjJS^JI (_^ 4_cSDj 
.-»lalUlt JLaVl aIjlJeI^VI SJLuui ij^c ^yfl (jLaJV' r>^ o' ^! ^J^L^ 
^^.cLsJL^-VI a J alu I (j' J 1 " (_j-^ 3 * ' ^*.' ^ x rH !t ^ 3 * ' (_?-^' ^J"-^?^" ^JlUII 
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:lA jA$* j«&y gj ^U^ZI 

(_jl^. J j l<3j<J I «UHc (_yl£. <*>jJI ^LuLvuj^l I a2j 
Lg-m-d-j /. I c I j >! u I , „ Lg_La ( _pa^j 3_)ljJl>. ;_C_5-S 
La JJ£. ^LlS (Jj-»- LaS ' I j" * j j l- ' ajS>3 (_yjJI j'^.'J 
iCjIj^au (ji<~ i ill Lojj^. ji njL-uJVI 2_aLs '"■ ■ Laxil 

(jLtujVI J_y>-J j.jiLki^ ^ " j J la " (_gl * j'-^"" "_' V LaS 
tLj_Lc 4-j-Uj (_g JJ! Evolution jjJajJ! (j-a p I . n_i jl 
La j-Aj i«Q23j «Lj^.I^JI d ' "■""-,_, ' "I ' " *^ *-3l_jJI Iju* 

La J-&J i4_jjL>oj 4_LcLi3 j_ l ^5Lc£.j i2_aL2j o^cjij 
ijJLufcj .CjI jJL ( _ 7 ^v^j-lJI «GLUjj i*_a3^>«JU tf^cjij 
2_ojLLa (_,i^. J j la '" a (_j-iLjij! dJLLotA cLutflj CjJSjJI ( _ t 3 
J »tdJ 3j_caL«J,l <4jLl>- (»i LjJ » '^ •"*..' (j^I' 'J JJ*** 1 '! 
a j is j j La a dj->^i (JjLja_j Lava iSJljsJIj i «LjJ I j^J I 
Lfcjl^c.1 fjjS ^_)^-> i"j 2 -\;t* 2 * ■ U 2_j_aj_jJ| tiiil jL>.VI 
(j_o ja^.jJI (_ T 1^. t je_JLi ^31 Cjli CjVjijj jc I ' a j LaJ 
i A j o U 1 1 j t tLu-ulj i ullj 3_i \l , ^."aVI jjLtujVI 3Ll>- (jl 

J— I l T l S JI JJ Lauil LX-IJJ ' J^ ^-t-L tT L U (JL>dJ 7C_CUi2J 

(_^fl >J-iaJ V (jl i.i'tVl Aj-lAs ,j£L3 J ua^Vl _^5tJ 
,d.j .U.II Lujj «QL-oj ... Lufc (jLvujVI ... Lij-&^>- 

259 



■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

VI i". i n j I i ' " ■ -i la-c I i J a 4_!L<i£.ij i«l_Lo Lcj^jLa lj_al j-j*J-*J 1 1 J.; a 4Jl£_aj 

. . * I J V I j (_p3jjL! I /_i «U Ji*L»J V Lcjjj 

(j_a-C*3 ^^IiLCJ . >t jS i nU Ji_u*ufl, t3l.}**3 1 (J rt *"< ( nlj (J^4_JJ>j1j CjLuJI jJS I Jul] 

(_£jJL1Ij jil^>Jlj Ci I J iTn 1 1 (j-o 7?J_)-« 'Lj^ r ^"" 1 -^ '(_yLJJl ij-o 'LyJ (_j-3 3j_uii 

i3Ljj>ij1 i _ 3 -L«-« (j^. * *-5_jj '^ mnj *Haj t£jjjj>*z\ *_a j»>.Lj jJ*J .(J j-ull «L«jLim 

iCjjljJ_aj Cj_iLj ( _ 3 ^>-jJ^jJ_jI (jJjSJbj . 4_j"3L2jj '^-il i_*jJLj/Li I J '"* j-^J 
^ 1 c JijJlj*_« ^ji La 1 i ■■ »j '^-th| <_t- <; -*-' j l£*-^ y a" **■ a U _}jjL»_a jLlL>-1 Jjjtjj 
3^3 dilLlA (^SJj . JlxJJI ^yJI JL^XI (j-o <tl . U U A. t I 4±uj-u ^yS i^ia i«ClLu 

i±j1 jlxIjj/I ^yi^. Ij-iLs Jlj La (jLuJVI j! dili iS^LiJI 0J-& ^"^ ■ '" Ss^js*.] 

JlJJl^v JljJ^a (Ji (jl 7C J^SC '^" iOJl>- ^1 «Qjj joJ 4JI U,U3 (_£j-AaJ>JI (JjLilll 

(_j\r 2JLc jAU'l'a ,2^,^ 1 2 ,^*4ll ^j[ j_u i( a^SUI tj£Lu/ (jjV 7-1 _a-A Lp-jJ^-o 
1 Lls-^J^u Uj->> <"' ' "ji L4JI *_a (^LtujVI CjIj_J,I (j-° *j-^ S-sLaiLllj *_a*ij>J.I 
4_a-iL>- ( _ 3 -3 j j La " (j_a L$J )<-^JJJ Laj ^3^' ^Hi^N '— 'Lh*-^J Cii JLpJI jjSLJ 
CjIjl»-Ij 1 < 1" . ,.^1 jjU'tl'a i LatljtA Laolx^ jjLcujVI (Jjt^-i Ski (jJ^ i*lnll (JJ-2JI 
p \c jJj i-f^p- 1973 aLc J_Lo j " 1 n a w ail 2 A^UjIlj 2 i H < }ll ^ja j_uilll 
(_L* i(Jj3 ijSLlj 'La Jl>- (_yJI <L*i.uigJI oJl^j i-La-tse a (jLcujVlj i2Ji!j^J! «L_uJ_ui 

S2_3jJ| £Ll>-jj 4j>jjiJ ( _ t 3 (jj£Lu-u 

'O ''■i <8 ^J LT-^'jJ-") (j-^J-^J i .' ^ Jlj-k-i^JI ( _ T J-C CjJlJ£J (ji (j-SL*J I iLa 
Jjr"i i nji n La *^x!d (_^ (jLtuJjU ((_$j_A^>ij1j t iJ ^^\ 1 nllj t/yjuola Ha t/. AjiloaJt a 



(jl 1 11 tVl S-j-j-i-ta j_j_lJ3 ^1 i_2Jl^j (_ylll 4 1 nL>Jl 2_j^_ ( fcjj> 1 ]! CjljjjcJj.1 (j-° 
(jjLSDI 2 . j , to j_j_l»IJ 2_^,| , n\\ ajjJal\ q) ^S jlj-^- V S«Lp.VI (j-a tfj-^J 
Lcv^JjjSjJLj SJ^loil CjjI^>JI (j^a I^JlC JlLaj LaJl i(jl 1 uJVI dilj (^ Laj (_y^>JI 
i_*£.^illlj (jLjijVI 4 tjjl^i (JjJju jji Jl>-Ij i_3Jui (jj^ad] Sjijjll ijsr" 1 11 U 
3jJ_2JI ^ _■ J "' i^J^x-a j^z. aualm lii ^^J-!' (jLcujVI 7cjj-3| Jl2J .«GjIjj ^^3 
tfjjjvi Laj i2_jj|jjj| 2^LLiJlj 1 -I JaaJI (j' .' '"^ '431^^^1*18 i^Lu^ j_uj(3 ( _ 3 JLc 
(jj/j^j Laj Revolution biologique S-p.jJ^jJI Sjjill ^Ltaj ^ Cj\j^jja ,j^ 
(jLp /j I c JUfelj ill II 4 I -v (j-° (j-* ' Lj>-_aJaJiJI (_,-3 » I . >»"j , < ,Utl .^a 4j 
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1 j j a 7c_j_i^sl d_Lvj_o ^1 (jLtujV! (Jj^5j» ■" j i a » j (JLS Jl2J ./<uIjJI (jLtujV! 

<iij^>JI (j-L>- U-^- 'j- 5 ^ OJ^i cj' L3-*-^-y " ' .' " c (j- 4_oLaI /, 2 JJ I jLo 
i4_ijLj>o (_pajtj ( _ T J3 -» I fl-j jL_?j i *J J "' ij-^-J^ D'j '"^-y- ^ " i ii jlj^ ^fl 
(ji JLj_i i4 <L)JL>«j (j-C Ij^-Lc (Jlj La Ijijij 3I_lj>JI (_f Jlo Jj'-'j (1)1 (j + .''ij 

3_LLajU! t_)l j I nVI i_2LluTl?I JjLJ (_ T C._jJI (jJI L^JjLclj jl I n-vVl Ji-L4J>0 UjLxi 

(Jii- (_ 7 l£. 43jJl3 a JjlI ^t i ii U Ja^i>-j i«UjJti! 4j^3_^c ^ S jj (jl (jLmJ VI (_ T l£. 

4 < i nj 3^>° u-^ o*\ '^^ ^' "-^h 1 tSj«i»jja LujJLa i3jijjL>. 3jI Jlj (j-o LujJI 

taj\ i n a (_2_b j-j_t_j (1)1 (J_i 4 L_LlS^S ■»■ la i ■■ (_ T k 3j JjLL« 3Ll>J1 (JjLstJ (ji 4_La 

i4_La_pt_aj {<! ul2j (jj-^- «U-«lS «Lllu 5j laj i ■■ ^J-Ii (JLlujVI j laj i ■■ Jl2j I aa* 
«LJI i«Gl!i <J_l3jJI ( _ T ^ /- i ii ij iSJlJJL^v d_L9^L»-i 'W-O ct^ d * ' '".' '-* j0 l ^-"ii9 
L&jJll£1a tJjSLj (ji (jSLxJ L^KoJui i«GLj£.j t4Ja.ta= a i cQl^ats . i—aj^JaJI 4jJl>-j| 

(jj^ iii^ll (j^_ill (_ T b (jLoij VI /■ i n i juL] t4 mAj (jLoij j/1 l*j 'i^" (j_u_jJj ijjLnJl 

/cSLxTlII (_,i£. (jjjjLa Ij^ejlsl (I) '.(j-CcvLJI (jjj iii (ji (_gjJJ (ji (jjj 1 1 juij£ 

i/«-^-ajj-j (jjjjl jVja! pj_i Ijj^^-aj (ji (jj < j U" i ujg (2) «Q3ljjj 4 " j j {j \ 

2 o K t tCLulij i43^l !ij itL>-lj^j t 4 i iii-vj <£LuJb Jl J j"n ill (_,lr (jjj^L^j(3) 
l_L»-^JjjSiJl L^j uiJu ct^' 3jjJ^>J1 i^j-i!l (_y3 (j^l£j (^Jt!^' Aj'J ' iJu * O' • 3J^>-lj 

JjLuJ V (_£ jJl (jl^JJsJI L*ili (jl Ill'tVI (jj^ J<"llil1 (-Aj iSjJ JlJ>JI ix^-^J^LJl 

(jlj jjJlj^iJI /tJLieJj i_!^iil! i_*£.l Jj (J-oj I (j-a Jj Vj i jJIjjj (ji Cj^Ll^ulxIJ 
djjKJI l(Jr ali)Vl ailJlj 1.L& i4JU Vlj <L3>U.|j oJ^j ^yJI ^sJUJI (jL^ijVI j^ju 

Jj21uJI! hJ.l2Tlllia.11 a^jljoJI oL (jf (jLajiJ ju V 4Jj <j a3 Vj ^ aJ V ^1 
IjjIrjJ-y f«-I l5J-11 CT^^' LiilJiSj <^j>«j ^ j-l^UJI o^j^- "-^TSJUejs V 

llDLlAj ij_LLa2JI JloVI (^j-uSLII jibjj^yJI 4jJLluJI 4c:JJLdJLiji i4JU^I ^ 
V )<_j_ij_1! jLjJo! (JjI jj j la (ji J-^C-» .41LLL1I (_ T 3 j_LLilll S^jlia ^1 icjj 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 

. «OJ3j11 3jlj^>- (j£. ( _ , '(<" i i ll *jJ,l (j! ( _ t J-»j 

iSJJJlC (JjJL»- (jij J Qll I ll"t JljS (jLuiJ^I L^SLlo (_ylll 3JJJlJ>JI (_£jjjJI (jl 

/yj-LxLa Ilj (j->- 3-I J J j 1 1 cfjJe-JLs 1 3 <>.al u a CjVI m"n nVI oJLA Q^*.' U' '1 

x-AsIlujJ LaS i^lx jJS-iIuJ /c_u1^>J1 * ) J- > - * ^ri-^^^^ * O"*" U' * '"'1 * ^ ' "' 

("JJ .'- i n) (_2-lii1 i _ 7 Jv^J^_L ; j| (jLcuJ^I (JjjSjj g I Lga^ 2( I pjjj t(_pa1^_a2l p I -^ ■"■ 
. I j » a 2 t* I '"■ a CliVTj i3_p- 4j^Juj r I uac I (j-o ?tj>o (j-° JSLiiulU (Cyborg 
(jj_SJI (j- ,_, " .' "' II .*" i " 2 II (_J3 (jLu_iVLj (_>^i_ijJb (_£JJI (_, i "j\>ll J-^^-ll 
(j\ j-^j CjI j 2Ur (_yjkj Bio technique Lj-^-jJ^-lJI Ll».^JjjS3 $Jt i ( jj j >-cL*JI 
Ll^jJ jJSUl I (jij i^jjvjJjJSj (j^a-L>- (jLmJ2[| (jl (j-° (*Aj-ll ur^- 'i£ i^i^Lu-a 

. uLmjl (jLcujVI Cil*.-»- (_ylll (_,-* LX^aJ jjSjJ I (jij «CL<jLuij2 SjJ^J-Lij 

■" Q£uu\j i Jj JLsJI (JUjij2 I «(_jj«-a 4-tjlLa (_ifc d-L&ljJI 4_L^jJa-Ljl Sjjill (jl 
<j-\£Laj 4Jl_Jo (jja (j^-^J^lJI Jal mi ill (_,JI 3j^L>JI 3_j^LjtHX1 CjLjLwdl . t <~ I < ^>" 1 1 

S^iSLi j_iSL2j(JI J o<"i i n"t jls t duujLuA, |_g j ■ >■ » 1 1 J<- I ^"11 pLiai-l (j-a (jl . n'tVI 

t«l_Ljl JlJI (J-LiJtjj «U_u_u^S (Jj it ""> a *_4lij>J,l (_ T 1^. 5j Iaj i ■■'' «U_u_u^S (j-oJ-I 

lj_ai ij»u2l j_a (_ 7 i^. i(_p=lj-a2l (0-loJt-a (j^a sLajljJI 3-aL*JI SjLSaJI i " < se j i a I j 
4-jJJL»JI ( _ > l3lj_a}L! 4_uLut-iSLllj 4jJuju>JI «L>JL«Ji,l Ccre-Li-a I j i J < "i i n a J-jfi- 
4_ljIjjJI u^s\j-a^\ ,j_a 3_jL3a-L) A j i nilu j-aal IjSj i (jjAseHJl (j£La-« lj_ai 
,il , ,-. -^ V I i aSLs&TlJLI 3JjJlj>JI i_j_lJI_<j/2| ^Jjlaj (_,i^. i— xSlj (J-a^. liAJLuij 
(j^ i n ti-»- iaLUol (JjjlSjjj »l oUII (Ja^o SjjJLsJI tUalaJI CjLal m'iSVIj . (_gj mi ill 

« (jl mi t 2t1 ^-a^. (^I m^>-i 4_u_u 
i<till ^ flla. La Jua^.1 J-Aj d "■■'" (_J-2-«JI (jl i Ijalr JiJJ,l joSL>- (_y3 tcjj^sIj 
Sjjiillj La memoire 3j^l jJLj j-ajJ.1 i la aj acj till jjj SjjJl>- 3l_p- Tc-La-i JLS 
(j .mI'^ cdJi «_aj j-a-»-l! (Jjjl (_5-3 Cj^ISLula ,j^ <t£>Laj La (_L->-J n ^j . V.tl (J \c 
J S. mi J /<vS--^-lll (Jj i4JLji-j (jLjij^l j-iSLalj j-lu ■ "_' (_JJJI 3-<k (_>I=jJ,l r I a ■"■ 
(JjJijiiL! 3JjL9 4_l1AJJI «LcLJajlj (jLmjVI Tca^La (jj*\"i i aj .^Gl^Lavaj (jLmjVI 
A^i^val » .^.- : »" . ..j icLuu-ajSLlt (JjLuijjLj '"'I fl-LaJlj »LS jJl^pl'n i nj .j_uJLl!lj 
(_LxjtILl SJlJJL^- f I '^"~ I jjijj J^j i La La acJj -» La " J^j ij^l^>Jlj i " 1 1 J j ' 1 1 1 
.2010 aLc (Jj^ 4_uLuijSj S-p-^l^u CjLjlaJtJ i4^jJl2JI --I JacVI (jlSLa 
jojJ (jl J-tJ JLcujsJIj (J-2j<-11 (_y3 JjJU (jl (j^-^J^lAI 4^LLs 2 4JI tix^j^-j 
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Heredite SJiljjJI iiiLUr jj Lajj njjSLlII (Jj^ J^ml JjJjuJI ^Ls i La^K .*:.' 
■ " 1 1 aj a 1 1 j j Foetus (j-\_L>J! pj-b L5j-ijla /o£LjtlI! ^Ir SjjJLlI -I: Ljj^s 7c_lLuj/ 

\jcS ijl-cujal (j-o 4JjaiL^J (_£JJI Pj-^4 J dlaJI (j-a CjL^a^lj sLl^l j^SLxjj -3 
CjLuj>ij1 4_*_uJlJlA J '^*- j " *_a^>J.U t j : j j ? lojuI Q Jl>.1^J1 (jj-iill *_aHje-a J t*a * JL9 
Applied (_gl -4 "^ a^j ; ^" !l ^Ji'j-i-" ** . ... 1 ■ A -aJ^.)) ^ , M j La jl ZLuLuIaall 
Superman (jLaj-ij m IL5 (j^LcJI (j-a f I^Ji j^Luxul ^1 genetic Engineering 

jjjjj_3 jj^"< i n J I o S «L9jL>. Cjl^_J_aj %IjlAa1^ t«L9j_l£La lJuLL^oj A9J2J 0J-LCJ 

Biological S-l^oJ^-lJI Sj-uJ-L^JI «jj!s ^^a SJVIj q\ m'tVI <jij (JalSJlII Lai 
La jIjlc (^ (j-tJ>A5^- (jJ>°i (JJ^"""" 1 .' J^' cr^- 3Jj^ L4JL3 Engineering 

«LcjJ (_, I r LtiaLx-a jji ^ 2 jj tixjp- (jl 1 n'tVLi J^lSDI ^Ij^JI /aSLxjJI - 



JjJLjtJ ^1 (j\ 1 11 )V1 pi tali 1 ulj ioJlj* 3Jij^JI «L-uJiiii A^Lvl Cj^Jij-3 ^lS 
^ J I C (j-C dlljj Lii" 1 11 a Cj!j_ji>J,l ( _ T 3 (jl^jj>Jlj CjLjll 3JjJl>- J" '^*" 
,J-L>- Ir Ij^La ij>c. Vj tjj < j 1 n'q Jjual J^la^l ZLuLaL-LaVI .>}LlL-uV! 
(ji JlJ^_j-4_UI il_*_a-4_JLSj 4jjIjjJ,I 4j^ mijII '"''Jj JaJtll (j-a 3JijJl>- (JjI Lta^ 
L^_li Lajj jl i3j_3jILa ("1 1 imI jJjj^sLfllill (ji )«-aj . )«_u^5 L^"^ (jJL>JI ijJjLSiJ 
(jl_3 i<_jLlSLII I Jlj* ( _ 3 -3 jjS jua jji LiS 3.}jJLx_a ji ii»^ljv| i_aljui3l /j Sjj 1 " 
4J^L>. ^j_a ^^p^w-l ii>J^>.j jI^Ld) ^j-a JlJJl>- J^I^ ^-^ L»J^_i_u jj^. Jl_u_u ^jLtuJ 21 1 

, -.I •, j<".tt !j£J (J^-L«JI i_u^2JI /_i LJ-a-g cdJi (3j-2^>o Lt^jHa tjjSLj V jJs 

Jl^»-!jJI (jj-aJI (j-a (Jj^l I axajj I (J^L>- 4_cS_a^) (J3^ i_3jj-u ''J J /<siicj! 

Cj Jca-"i 1 11 (_yl!l 5jJl^-"i 1 11 U CjLl»-^JjJSJ1JI u^£i Jji j^a ^Jl2j 3^ aJ ct^ QiJ ^*Jlj 
^^3 ij_uil!lj i4jJlj3-i'j i3jij>JI ijp-LJ (j^ Environnement iliJ! ^^3 Lj^LaJl 
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■ "jLuuUI JdLlAjOQ Ll?qJqjulJI 






liLa n_gj mmII (j ni-rll (_gJLajJI A hi^ Jiiejj Cjlj_iil!1 (j-a SjJJ (JjiAJLj L$j1 
SjLxJeJ (ji «U (3^Lj I ^j^a ,Jj^j La ,J| J^>«J lil Jl ' JJ^J La (jLcuJ^I (JjlS 
I^jJl>- 3JL$j>JIj 4-n-uiaJI Cjjuus^ ( _ T iisLU (_y3 SjLlL>-VI ,jji-oLiLa (jjSij liLa 

1 JjJljjJIj JjJlj>JI 0J14J 3jj^_Ja (j-° i3^i C 1 -' (^Jri-^J '^-*'j!> J J (jLcujVI 3j^>J 
i4_u3jijJ,I j-^c Ll^-jJjJSIlIu 4_caL>JI (jjjjJaJI aJJb (_j-^- J 1"" "1 O' (jL tuJ> ^ L9 
Q^SLu-u ijjjLtuJl Vj (j^.Lila.l V ulajl Ja I J 1 1\ '^ Vj ip^lj I gg v j_' V (_ 7 i!l 

e jjjLi 1 La 1 u-l ^^3 JjLaj (ji (jLcujVI (j-a Jji^c-J ( _ 7 jv^Jjj£jj (_j-*i£. JL^Lloj 

3jljJu>JI 'Ll>.jJjjSJlII i_jjJLj/2Ij (^Is 1 nil 1 a .~.K"tl sLjc_uj jjfc (_g jJI ^JLcLflj 

( _ 7 ]l£l I t\al •». « ^JLuJ tGjj 1 n a aL>J! JjLaj (_g jJI Ja\ • Jajzl Jjju-u (Jj^ Lr^ 

S^l t in S^Ljj uJ\ S-a^L^JI 3_l»-^JjjSiII 3-l«1*JI ^jLULiil ^Le-iVI 4j>.jJI 

!(_, 1 ni^a j^iia (Jj-Sj La£ 4_iSL!j i3j_pJI Ajt-uJaJl jLtal ^^3 (_gj Mut I (jjiJLsJI 
■»■ La 1 ■■ l2*j>o (j_a (Jaj*. La_a tcCLul i n 12/ 4_ljls1j 4_ilxSlu-ujq 3j-kj (jLoiJ 2(1 i _ T j_uLij)) 
j_jJlJJIj j_jJl^JI ihjJLAM i«LajL>J1 (_5i^- CA i"ijl (_^d\ ij^j iSuljI (jj-^' 4_ujua 
(Jii- (jl Jtla (jLtujVI I". <\iLc (_ylI1 (^^j'ii 1 (jl Lo i7-j-l^jj L^-l3 > 1 uj (_g JJI 

Sd—L^-jJj^LJI 'OjjJ L^J aJl^jj (_ T l!1 '"' .'J* i-a-llj j Ua-a- 2? I >1j1 1— ijLjcjj 1 aaa 

2 K mi U iS«_*i>J,1 Oj Laj 1 •■! 3JljJlj>J1 mJj-^JI f Liiai.1 LtLag p I Laj 1 ■■_' ' iuaj 
oJlcI Mill Lx»-^JjjSLlI I J iLLS-^I^Lill Cj La j U <i \ 1 ^^ilaLi CjIjI^JS -^> : ?- a '■*' ' "J^ 
Lx-llj j>J_fl> 4_l^v jJj_lSL1! I J sLl^-^J^lJI 3ijj(J,l Cjljjjc-La (J^l <" 1 11V S-aJuLLU 
JUiIi^.VLi » j '■^"tl jju La flj LuaJeU ^ i_it\~t1 jjLujJI ^^3 ^1jl3 jj*v ri'ill ^-xj 

(jjJI j-Lajdl J M.r 3-iW: £, JujI m$ jJI (jLuJVLs .^jU_.,„H sljt^ SjLsjJI ^JLc 
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«U 4-*-LiLal! j_}-C- (_P (jl (_3-l^ SjutU-O ftt-JjjjjJI (_jl^. 3j-iL£ l3 JlSU 2^-LLtaJ (J^L>- 

^ i aij (jLjijVI (JJ^J J^S SjL^lII (_y3 ^ j se i a II J lOjiaLje-o 



265 









5i ^ * * I JljJ (J I ^j-* (*3^-t' /QjLjUJ 3jJJ_Ltf3^Iol (J-OJJ 

J j S" . .. « (j^ajc-j Lo-J-3 J_aLi!l S-iL»£ ^1 aI^1».I 

«Laj_t_i Jl_La jjjjUJI ? •>■ i"m £)l ^- t - L -LJ A-iIx2lu-uXI 
cLjjieJ Lj^. i U5a tjr^d yj->^\ (J-aLitl (_ji^. (<uijLaIil 
J_lj>JI 4-liieJ I or I Jaj] {j&lj lA^Lill pjj i n^M LjJ 
(j ii i *a- It {_y±J mi « llj JL»-ljJI (jj_2Jl (J-J-*- iajLoJI 

7t-jjLLtl ^a vijLuljj LjjVjI ^ lajtj LiJl • m$j mi > 1 1 
J j S" i " 1 1 ( j_c oLjiIjj I i>iji p jj U . \ V liLxla 

4-jVL«-Ij*-Ij i J i r"t i •■ I, I CjLj_ll£Lal I Jja i ^ ."X" , ,. i 

«Ld_j^j» (J3J2-1 L<iS ^^j-tl L'Lq-i- U 3 ^jl T«Lij?t^_L« cLaj^Lij 

IjLaj JllJLa. IjLa (_yi£. LaL) lj_i^3 I^J- Ui^i ^"^J 
1 S I "l (j — 1-aJc-j (ji (j-o JlJ ^L9 . jJLtl ( _ T 3 Lai S«_u^5 
al "1 i»>U J_3^l lr CjLlJjXLIIj crjlj_i^L»J.I 

,3 1 J . I I cjVL^JII ^_3 a-jjl-^JI JU_cVU 

CjLaj^l ^ ill "I ' "J d A , ..lAllj (jj^'j 4_l»-^JjJSIl1 I J 

. L^jLjJoo 2^-vljJ, ^ i ii" 1 n a 3JSL«i,l i_)yL->J!j 3jiSjjJi,I 

a \l S aA\ . Um jji (_^cj ja-aljiil /. nUll ( j.aj J aSjla 
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A£.J ^ VLjlS }LaLc «U3 (jl jl i Lt-it 4Jj£ (j-a ^^1 (Jjjjlcul I <j£. 4-j£.LiI>.1 

.jJSjill SjLc (ji»J S-aJ^UI (Jjitil! (_f>3 

a-^-l^Jl (j^_iLl1 i _ 3 _b ^"i j * j < i) (_£Ju1 (J_lj>j1 ^_a a^jji 4_S_a1^JL1 ( j T t>- (jl 

Lt «Ll2j^_i3 LLlo V «USLLal_bj ljJ-»-^ OJ^- 1 (j' Cj-'S '^^t 1 0-^1 .34^ '(lhL> uudlj 
L^alj-aj ■ j" *»■ 51 JJ L^3jj_G3 (jj^"' 1 11 I tUJj i«L^LajJl SLpJI 4-ii^. (jjV*r 1 11 
(_, I r j-jf^i!!j i^yC^jJI (jJ! 4jvL*j <til . LuJI pj 1 nil Jjii" 1 nil (^ I g i n I aj 
ilaJLa (j 11 j tj J j *" 1 " ill ^^'^-» uJlj «Lj£.Lxi>-VI (j^aLiiaJlLi ,»LaIL<fcVl Sjul 
^L*-3 'Lj-uij (_5-3 (J_o^e-J (jl j_goL«J,I J>j_i!l (_ji£- (jl . 4-l>-^J jJSjJ I <Gl 1 i aJb 

L$_i J c I *"■"■ • •■ (j^lJl J j i ii II jl J j S "■ i " 1 1 1 Jj S-j-a Jl>- (_jJI dJLia.} Sjjj-a 

*s_<fc (_a_iilll (_yk: SjJlS -Slj^l jii^La . Oil I fO-!Lc ^ (fljiJll *_a Lo-jJjjSJLlI 

(j^_tujejj i LiL>. <Uj '"'j*jj i (^- j l- a 3'J (jj ut"' ' " ' (j^aJI »1 1 n illj (JL>-^Jl dJLJjl 

( J^L1 Li-a^l 1 11" 1 ill Vj_l3 (j-u-J iAjLSxmXI "iijiJI (_jJl LuLuLx LLlJcvj LSjjIiJ 

i«Gli a^v (_y3 j_uJLi]1 (J^-l (j-a j_uJilJLi (j t~ I LjLxjI Vj i4l*i>J,l aJLJI JIj-aI 
.oaj-j 1 11 La <isjji-a ^xj LcLaaJlj 'Lj^s *^j * ^' a LxJlj 



t^iL^i 21 cr 6 ^' 6 j$i ^I'lhii «Jmw Ufa* flt'iW u A;.im «>« ^Jl 

-aSj^jJl » ^U" , ,, t £j| .Jl «Qla_La «u^e_*_) Lal*_a (Jlaj ' '■ *_aIL>J.l (jl 1 - 1 mi 2l 

j_i£Lij (j_a (_j_<tljv J S. mi tj (jil a_i ^La L^3li 3x.jLjjJ,I j_uJLJ| 3_*3.j (^ 

«Lj_lj (_^ 3_jj_Ajj>J1 dK liillj . (_yj>-^J jJSUl I j*i ) all] (_ T cl^Jl pjt^T.tl ^j 1 1 ajJ 

.«Luulj «Ljij SajajsJl Ll>-^JjJSIl1I j _■ La ' La Ij^jiS Lul Jj^" •"!! "=1-^^ 1*3^' 

iJ^vUJI (_g 'I .^"aVI 7cJjJl (J^-l (j-a Ll»-^J J-cSjJ 1 <_!^il».l (_,JI Lt£.j 1 n"t (j fl^ 

,i_lL^jJil fJ>J-u (*C L<Ci>- Ij (.J-iLa lLj-lLJ- ^jl\ Luiu LiJ^>- 

Lcj_i (J-Ljej i«Lj^.Lil>-Vl cjLijj^IIIj Ll>-^JjjS^i1I (ji_> 4iujJl 4£^L«Jlj 
<y\ tc_lSLj x sLJlSj ja_Lj SLlj>J1 jJa-a. (_y3 LcjLtujj i(j '1 1 ..**tl cj^till ( j^ 

(_gjjl (| y£. Uuual I *(_ T ill 4 j mij ((_,''! 1 nAllI) (jjv^lj'Cj 1 11 II Cj^]l!l IjuiJ .7-Li^v 

>_il nif.Vl Cjlaaj^j Reticides Ajj .SuJI vijlajjilj . I M.U^^t I ? Ulj sl^Jl ^Laj 

Cjl>-L>.jJIji_*Ll11j i4xjaill CjIjIj i nil (JSjjijjjjIaSlj iLLaLtla (_ t 3tiljIi^3(_ 7 I1JI 

(jl tj-L^. (_^ 1 L_L«J I j jfc (ji_i 3JjLa 3ijj-a (JS. mi~ (jill n-d_i"n n^LJlj 3^.jLi!l 
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&->^>9- i &tH-" SjljTg tj^^JgA'ill jLuuuoJI 

(Jjij 14 < mi 1,1 jljj,l (j-o LuLoiitAJ (JJiiii I JLa <13jji-a ^^3 Jjlj IJljj j«J l_LJ| 

Cjl_La_Lj>J,l (JjJj-Lj jia Lje-i Lijl 1 I JaJl i^ I , ^"," . U-^-tl CjVLaivlj ojl Jail 
iSj^ejJI SLpJI (j-o jJl2j V CjLlsS j-loJjj 1 L^jkLLO L/LsejjuJJ pLuiVu I J •■■■-" 
4-uK 1 n ^L£ (jjjJiSLi ( _ > l3j'2l (_,i^.J • 4-uJia^j| JljL>JI (<s-<^3 <LiI iu I ■>■_»! LxjjJ 
(j<-a- ' nSjal LiLl j~ 1 "'" " LGlj ^Jl^j «L>-jjJ 3j_<JLi^3 4_j£.Lu-3 (JJla (j ^ dijLfc 

(JjJJ>0 (jl£Lol lilljlj (Jjj .>■-»". .. ^ gCL^3M"ll 111 »_;'-->" I "' Lx-fl pJjjiLj «!^JI (j- 

(_jj 1 1 lit (jj^- 1 ^ LLJLs igLjJtgglaJI Ll>-jJjSj51J CjLSjj-aaJI aJJt (J^L>- (j-a 

LuL>- l^*-y (j' (*_W^' »l oUll (_,i^- (jl «4j^ mijII Sn-a-ll TcJLca (jl£Lo t-jijSLII 

(j-o CU^-JI £y£. lJlSjj «li^O sLcjl (_fl «Luj/L>JI (<S-4lJ-L> LuiAJ ijLpi-VI i-ojui 

CjjIjj Ll>^jJjjSJ<JI 4 Mi^LLaj i/a^JLaX.^ 4_j£.Lii>-2l dlUj a-JaXI 4_iSi3LLa (J^-l 
(j-a -"J 1 ul 1 aa»l jl'' (_,lr JjV^ dlli (j a3 .^^LlJI jjajj I (^ J^QJIj iS^LlJI 
(jiijJI 3jjj (JjO ^j^l i"il . >. ^j 1 1 ojui (_y^ i ( _ 7 ^jJj-cSitl j I i ii U (J^>- r-ucj-il 

( _ 7 i^ (JjJ L« <— S^ljlj L-UjJx3 (j-O l_L>-^JjjSiLI (Jjj I II U J^ >l JlJt"i iiVI 3^=-l 

LljvjJj-lSLj (J-»-l (j-o 1 Ll>-^Jj-cSJ<JI ( _ T 3 joSLxjJ! (J^- 1 (j-o "Ij-ILc 4£j^v S^Vj 
Sjj-iiA 1 ^ ' ^^j c 4_j^ Lxll>- 1 1_2 1 JukLi I j ,j"j ' S-ojSL^ (_p L^J 1 1— La aeJ 3J jJjjtA 

i _ 7 S!il ^i^- i Jl>-i jj-* i-ilLi-A (j-ojj)) «» ) Ji lJlIIj)) (J^-^-i i«LajL>JI «L»j_uL>J,1 ^jyi^. 

(j-« (_p-« LiJlLa t/cJuJ1 LjJi^2j ^jj] ^Jl 4_a_L^>. l_3jjlj i^l_L>.2l ^j-* («-ILc ra la c I a 



ij^ji 



4_ljJI_Ci Lai . 4_oj_L«_o j-J-C '"'■ J~^ J (_yJI i^-ijj ct-^I <^Oh>*j]l 7^-JJi-i- (j- 

(islj^JI ^1 ujy' '.' ^7^ ^-i^ c?-^ f l"^XI 
LIS LiJI ( _ T ji «La_uJ ^1 I M(j"nl J-2J» ^IjI^ (-S-^eJ-l tljjj (JjijJj i— 3^IL»jj 
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sjjj j_uL*l,l ojui (_jJt ?-Lije-i I ! i ii lj Cj Ll»- jJjjSLl! I (j-u jLii>-^U I Jljl2ju j!& I 
. jJLlI (_>-3j-3 i_al ifuj^l f_j\c LiJlcI i n"l Liiajf (j^-Jj i ' ta ^' a ^j'j^-l' 

» ^laj ' ■■" t(_£^>-i CjU1^>-I t (JL>- (^Jl t«Li£.1j «Ll>-^Jj_c£j 4_<_uLu_u (j^jjlaj (j] 

l_J JLa i_2jju V CjI Jj?<" (_yi^- (_^-S-a ^Ll3 (oJLxJLa i jJLlI iisLisj (oJula *«_ujj3 (ji 

(j-o 4jlxj 4-<uL9 (_,i^. » lUjt . (jLoli ?kLxl\ «j-yj (^jjjIj i(jlS (jLoj_ui» i_iUS 
,j_a 3-L-2 1,1 3 U\n\\ Cjljmitl J>U- Lfcj^li £->J-M 3jSLu£U! olSjbelmXI 
jj_AII «L*ji2 3jjJL«JI CjLal Jca-'n nVl (j-o :4-<ij1Jl!I eJJt JiUxj '(j^J iSudl (jj-2-JI 
SJlJJl^v Cl\-i£j-aj 3_LjJl-JI SJlJJlJsJI ajsLkJ! jjl <naj .SjJjL^JI jljJU ^yJ! 



(ji (jlv «-J t-i" i ii j i,j-<iAjiJ\ jn ir-iiill (_ajJa3 ^1 «^J La lil «jj,l jj 

j iij Iji (_gj_oj *s_<-ul 4 j I r (j I W\ f-^j-LJi (j-o /OJaj>JI 4-iLi3.3 p'j- 1 ' Pjj (Jrt^-y 

.-aj^-Vl o's-tt (jJ-O dx-ij>. jJ^j-yi^LII (>a £jJ <dlSL<i? iU,„J) OLIVER 

(jlj JI fl-loVl SJLojl (^ ((ic-l-l--^Ti-hi.U ij^tudl it-Jj-Ll! iJ^Lall! iJutxmXIi) 
4_ljLj Cjlji Jij^jc_o V-(_3_L>- ( _ T i 7-1 i ii i"i i nVl 4-j-La-g ^1 cLa-iia-La a JlJ-"i i n"t 
x_<_ujj (ji (jSLxj jj>- i iJ7 ^-^J^JS3 aJl2j «L<iJj . 4_l>- 4_uU Cjljii L^lj-4_jS_ulS_j_a 

(^ ujLxi ,j^. (ji^.1 Jl^s .«L?Jdl i>-jjj Ji^i'n i^Ail (^lij'C'll (_jji,l (j-o 

(ji ii_j^aJI J ;l2j • -■ 1 1 ^a » ;jlaxi " ' JL3 LiJI ".Ttjv^j 3jLajJ,l CjuVjJIj JjjjjJI 
.CllLajUU «L>J1jla (_,i^- «G|jJl3j (jLuiJ^(l ?l£j (j^ Jj>j 

Proteine ij\2^j-*l\ (ji (_,J1 jj-Juj 4jJJijJlj iS-p-^J^ijJI «LuijSLII Jii^t^3 

3 ^jj La-l 2 ta '"j " 2_yjJjiJ| 4^>J1jlx1I 3JjL2JI jj^sLulII (j-o I o itj-i^. j RNA Jlj 
^>-l^>- p J la Seli J 4^Vl/> ^J ^ ^yaJjSSiS .^JjtjJlj S^SljJu d <>» ^1 A LlJlj La 

.i_oj£l!I (_jlr (jl i n'tVI SjjJa (j-ucu^o (_y3 S-JLp. tcjLiIi (_gj^=j J^ *L?JJI 

^jJI S^jL^JI i^jVjL^J.! aj-tt, Jil. 3_uj,Llo SjieJjLlI! Siajtlll (JjSj Jl3 



270 



fe-i^Jc^uJI SjljTg tj^^JgA'ill jLuuuoJI 

Jlj^-J J-Aj SJjIjlJI (_,.& Loj SdUi Cjljii<a ^yji La (j£-!j superman (JjLitl 

/j la * j i ■■ (j-aj SJoj)j_tIj (_£1 t!xj>oj «^_2_jJji» p^j (j_a CjLljlS-) 2(^_&La LILc 

3-^>JL»J,l aJlJ- " i n"t J_A ScdJi O-t-jj ''-^h 1 iJ^- 56 ^ ' *j • " (j- ,? ^ * 3 j a Js- 9 *^ 
^j" i .I U j-3>I j»l S(_gjL»JI ^j" i .I U ^1 Lj-uki & ii 1 V" U j-2>! ^Wi^uiTi^jT^W 

^j-SlJ J_a ^^|< Sj a "■ II SjJsLutJI (j-a 4fL9 4UuJj 3JjL=e-a (_,lr j^j^ j»l SaL«JI 
3_jjj_i SJsLLs /. I c ^J j , ^, -- 1 1 ,J^vI (j_a jJ^vLc i ^ c I La a J^>- (_j-3 u^jlj^j 
t_gj Li-a-Oj-Lj 1 (jj/Lji^I JjJij>o 3JjL;e-a (_y3 ^ijLx-a 'j^> (J' Jl ^ j (*' J'Liaji.j 
(j_a pj_u^l <_iL£j_!l CjIj-jLLs (_, I r lIiIjVjjJI (j\j^i_i j fl-ij J-& S (jljjuil! 
^^JljJj (Jjk 1 <Juc I ixaJI c_^oJL2JI ^Jajall jLILxU ojufc "^J-i (j' p', 1 'J (*' '"'J '^^ 

S <lj^ Miitl 4jlj^JLl l_iC.MjJ (ji 

Lcj_i L-LaLtla ( _ T ^ » Laaj (ji (_ T 1^. LjJ>^ (ji)- 5 ^ LiLui (jj-i •*• J i a '" u LliJ 
(j-a jj>.| pj-i (_gl jl i4_uljjjii! SjLxiiA CjLsLciDl jl i«L<j/^i^JI jL2^. (j-a 1 JJ taj a 

(JaAj Jji (jSLlj i3.iVaJI ( _ T ijJoJI (Juila^l (0^»-Lt>- ( _ T 3 4jill,l CiIjji na pjjj 
5 CjIjIjJLII ojui (J!La Jiitjj (ji i-cu ^^jLcuj! jLj-«-a i^LjJ ' JJ-2j lS^' (j-°J ' 

(_, I r Jij_j jjl ( _ 3 _iSLj Jljij j<sJ J jui (J^j-l (j-a . J < 7i 1, 1 (Jj^JI SiLaiJ 3-jlx2j i nil 
(ji LcSLaja Jiju j<sJ Lo i4 LiaJLa. 4_l>-^JjJS3 4j(ij Ll>-^JjjSJLIlj <LSLliXI A lu n^l 
. jj>- ^1 (j^. L^la ,_p m ^" . .. ^ j| iAj^Ac «LSj^Lij CjIjIj^JI j>JLA » Luaj t<ih1 

3 ' "'"J ^~ (ji LAJl>-J «_J^tuJI (_g 'I .^.".aVI 7CJjJI CjljLli^.V7r Q I nt (jl XJJcUl "' Vj 
Vj i4_Lal_»i 4-ml j i ii 'L-jLJ-C (_y^ JLJtjJ L^. jj (ji *^^*~" " ' ^1J ' '- l ^ = 'J-^ I nit* 
i»l olr jl i(JLx^.l (JLa-J (_5-Il *— ''j'->^' oAj* (_p-a Cj LJ j j-i^a (JSjj (jl f-jlaj i "' 



lill i (J^ii- (j-a L*JLLs-l (jlj i Ll>-^JjJSILII (»La_)j LJl i no I (ji »^1-->" i •■' ( _ ? S LLli 
(_gl » '^" (ji (_j-ij-y '(^i-C- i_P 3-g.jl i n"U j_ujilll «Ul3J u^c- ^Pj^' Jj^JJl (j''*.' 
(j"i y * "i t L^^-l \s ■ " (jllaJ (ji (j^3 4JLl9.} Cj1jL»IL>.1 «_Lt3^_a 3JjJl>- L_L>-^Jj_iS»J 
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3jLL*J,l ^^JX. 4Xu n^l (j-« 4jlaLS 4| i ill i ii 7-jiaj (jl i-;^*^ '(_j-!jl gjJaicS < LLLu 

CjIJl^v^I I Ixx-Lc J_2J .4jjlj3j 't-Shh' U^^J ' O' cr^ CjJl^-" i na (_gl (J^>- 

3_uJL>JI Sj-iLU CjIj-uQJI f^l SjLuu jjiij (jl 4-ul i n'tVJ (_j\r Cjj_a ( _ 7 2ll Sjj^U 

.4jJlxj_cu^ Lp-^JjjSi (_g2? <LUi>J,l Side Effects 

4JsLLaJI (j-a JjJ^>- pj-i aIJlJ-"h ill ( _ T jfc <^a-j"iiU Lx>-^Jj-iSjj'l LluLsI ^Ijj-uJ 
(_£J-a J-JjLso (JjLaj (jl l-ijcj 3JijJl>- 4_j£.Lu^3 CjujLuijS jl 3JjJl»- 3jLa jl 

l LLjLSj (_j-3 4 jlr JUuJLJ (_£ j-ll i_yj\-UJJ>J\ (_ t LlJI (jjljjJI (JjJutJ (_y3 LAj_uLj 

(_y3 3j-J-*J CjLsLuta (_ 7 1^. SjjI/LlII j-^c L$3Ijj3Lj CjVLii>-l i—j-u±x-> (jl i_*j«jj 

j_s .j j i II (_^3 SLlUI 3-x^.lluaJI CjLil>J.La Temps etlieu jlSHIj jLajJI 
jJaDDTJI ^Ij-utjj tiUj-m Ji.|j JLwVl l^VIJj <olia Juu^yk j jk- 

^ >aVl 1 J-A ^yJI V^o Lij-il JlSj . MJLjlIu/I (j-O l_jljii-u Jjlj V| J J taj V 

aLc «Man and Environmental Problems 3JLijJI o>I *C mi aj (jLuJVI,, LbL£ 

.1981 

Cj Jua- "i i ii a (Ji CjIj_uLj (_£_^cjj (jl I nlr (jl (_j-$3 i«LuLul 2aiaj«] I Lai 

(jl . JuuljJI (JjJ.1 (^ 2 j ■ ■■ a Lllj S-taLSillj 3_^:Ul3.VI 3 mil (^ (j^j-iSi 

irJ^vj i Lu j^ JSLio ^iijji. Ji-9 Automobile SjLuJI (jl_i I jjL-u t^ln'f I dDLufc 

i4 j i ii i ->JI CjIjL*JI l_Jj_cj iSjjjjtlll SjLsoj iCjljLiL»JI 4_i£j-a (JK i"il (j-a 

jj" i nj^-il^l!l jj^IjJI 3j^>-2 «-jj_mJI jl m"hVI (jl Lo i4jJjL«JI JojIj^JI c^S^SLaj 

Vj .2 j "j 2 II LLiiaJLlI «Ll^-I ^-2 LaL& IjjJ (_J.ll Jl3 lL . ..jVI 3>^" (jr^ 

L$jl£j (_^b i^J^_u_a^SJ I J g I ' ^ " 1 1 Sa^KQ 4(J_cj>J1 *-w ( 1^-l>- d J -a rv La ^nii) 

• ^^^ L<iIL>- 1 »J1) 1^_uJtJ (j_a 
4-j-cL«-j->-VI CjIj-ljLjJI aJ-& (JlLa pjj (jl lin nj ( _ T 3 Jjlj joJ Lufc (j-aj 
4^J /— jua£ Lj jJtii (jlj iLaJ^ia I gj i ■"■•»■ i (jl (— *^=J (J-i iCjJuso (_^>- 4_j£La!UI 
oJl^J 5)1 JaJl CjVLaiv VI C,4--a--vj L»!Ll>-j i 3"'J a J~J ' L^JjJSj i 3~'*^. 4_cSLa^J 
.Ajvj^^JaJi,! l_L>-^JjjSLiJI (_,i^. j^cjtil ^1 Ji'ii nl (_,i^. (ji^- 1 D' t T x:: ?i CjIjj3L1!I 

(_, 1^1 II (jl— 1 L$J 7r Q I ii J (jl (jA_aj 21 3JiJJl>- l_L>-^JjjSsJ (_gl (jl l I Jut (_j_L*JJ 

4JL>" i nl 7c_udjj jj_a ^LJ cLjjlsI^JI 5j ^Jul (jSJj t3*_a!L>JU (_^b 3j-aJ_a 3j_)j_«_a 
jl (jl_? Ll>-jJjJSLj JjiC (_gl (_yl^- i— u^li (jl (jSLaj (_ 7 jJI v_jIj_uQJI J£ 3_3jjla 
(_ 7 IL>-j i«Ll>- t_ijL>o jISjjI c-J ^-~_' jji2 I (jl dll j . 4jjl JJj 7-1 n i nil (_Ll3 />j-±£- 
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fe-i^Jc^uJI SjljTg tj^^JgA'ill jLuuuoJI 

«L^L»-j i«Lx».^JjJSLi]l Luljl^JS «_u^5 cj-^ LJJ^' ' ""I i«Lj£.^iaj 4_jcL<ii>-l <-l)LLu 
i Medicamments j.jja I 2 < 1 1 (j-o JjJl»- J^ • . ■±)y~J^)~~~'°'J^\ Lsexi uL* jl*"_' La^ 
,7tJI . . . (J-L^-yTJ 1 '"'lj <>>-»•". .. «j ,2al Utl j \l , ^ ^j 
3jaj-o Ct^- *jloL».j JljJljsJI »jjJll tiiljj 4_iaJL>JI CjIj-uQJI jLli.1 (jl 
«j_L3jJJ» (JLiLal (j^IL>-l_JL3 i4jLiiI ujj-s- Ij-ol J-f^ < *-"rh 1 'i^e.i^j (jLxujVI 

JLS^JJ idUi /_i LujJlJV (_yi^. J '^"' ' "^ (_y^ ■— ^J-^ ^ U^IJLl (ji» "(jj ' *"■*_' 

(Jj^iaJI CxjlS L$3lj ( _ T jfc 'Ust^ia £L2j^Lij <LpJI CjljLui-VI «lj->-l 3jj_>_u3 (_ji^. 
(j-o (jjijjj « 4 a b *- 1 ^ 4_l>-^J jjSLl) I Cj I jsr I n I 1 i_£jJ,l SJljjlJI Cj I j_o Ql I ^jJl2jJ 

SJljjijJIj iS-ioJLsJI cj!j_uQJ! tix^p. <j-o i Lp. jJjjSiU ^^cLil^-VI Evaluation 

2_j^ mmII (_yi^. (jl • (_gj ui i II «_<ii>J,l (j^ ■« j 2 1 1 a UaJu 4 j i nilu (_yl>-j (Jj i(_JjJil 
(Jj^Ia (j£, 1 4_i£. LxIL>- 1 CjuLc. ^1 I j jj~^j"j Ll>-^J jjSJlI I ( __ > iajj j pj g- < i aj (jl 
ijjJLijJIj ^ ■■•*'• llj ^Jl-JI jLojJLi L1JJL4J jljVI «J-A (j^ LajIjT 3^jJ(-o 
<JL)1_Ll£L1,I 4_L^C. «L-LlaJLi ■■_' j^Lj_l_o jl J >. (_,JI 3_<j/1_o ,j_o j-J-^l 3-3-L>JL3 

.liilj (^ JIJls- V .SLl^J^&IJI CjljjLa-~iiiUj 



(j-a JU Vj i4 I iAJ i "I I j Sj-i^L*!,! Lj^yJ -" j^ 3JiJJl>- i_xjJLjI (j-o LcJ Jj V 
(j_« Lj_>.jJ^_lS_jJ 1 CjLse_j_L« cujj-C (j_« (j jl JlJ ^Lb t4_t_L*_« d) Ll>-^j j_tS3 xJla 
4-j-»- jJj-j-jJ I jLjVI (_£-}l-4-! (j-o JljsJI (J-^-l (j-o ajl ui tl '.'**•_> jl J ~^ iJ^L>- 
2 j '^ a l-*Jli "-^1 mi^'c i »l 2 j ,^ a ( -, , „ ^ ) 2j,^^ll a . J iS" i nil Ll».^JjjSL<J 
i.I UTi a^jJI Ll>-^JjJSj ipl^Ili-VI d_uiia i". i njlj ijjqj^tll «Luii3 iaIJiJ-'ii ul 

LljvjJjjSjJI «Ll»-jj jL (JjLUI j^»JI jL-aiaVI i_gljJ jL^-l L*Jj.j «u>-jl!l 

JuS Llj*. jJj_&lI I /y^ (o£LxjJ! ^j-^" 1 jul (jl .Sj^LlII (JJieJJ iJLjJljejJI 3-i"*i 

( _ T l«Ji,Li (jj>»- c^J9j (_gl (_y3 LijSLj j<J Ll»-^JjjSJ<J I j foJjtJI (j2 ij_uSLi ijjjii (jjSi 
i4_^a j gJaJ (_gJJI «_«J1^J,I < j 2j 2_ojSLa^ CjLcl^Hi-VI (ja i2j^tiJ j I u 1 1 

4_LjjJlj ^j 2 * it »_<_uL_L« (_2-Cj-J ^ i n" 1 (jLS l!il (_2-*j-lLd ^S i"i ia »_<u^t-« (J^-3 

(j^LI «_<jIjJI aIJlJt'i i ii VI JL=c-o ^ I J » ■ aj (jl Jj^ 2_jSLlJcSJJI Cjl^JLa-'iiiU 
^^-A «L2jjVI I fljlc j^J^J Ct-^' JiJ^**' O' J-* "-* 'LjLcIj-* t T^?i L*ljfc Ij-oi 
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•. 1 jJS (^JS /■ oU II (j_aL>JU (j-u_Uj «CjJlJ 2^aj_u» (J3-2j i^JJkJJ (jl ^^1 r"UJ>0 (_ 7 3j1 

i4_jl_4-Lc LiSi (j_« * *-jL>- ^-I^-J (jl ^_y^ 4 uiAi *_sIL>Jj i uj_j (jl i tj?e_j)) 

<— 2^ i"i"<< nl «UjLse_« ^1\ 3j q"< i n a d 2-t^a > (O^-aLalufcl t(J_iJejJl ^i^. 2jJu9 f°-^>^'J 
i5jjLa-"n nil Lta-^JjjSii! ^Ll^jJ^laII CjIj_uQII Aju^[s>-^ ^ jX\ SjojLill CjIj_uQ!I 
J_lSLJu3j lj La^Jb J_<_clJ1 (jJI .ilj^'iM Sj^Llo ^yl^. .jL«jX.VI ^^3 Lbjlini (jl 
jl '.'**•_> ■ I— i-Ji-J-3- J J 2j i " a 7- 1 ' -t (jj p Uaj. z I ycjiSejusuJ ■ U « . >■. 1 1 CjLcLu*. 

.«. L^^J^-cSJill (Jj)J I nil ^-;L£. J)-. p^-US^XJ ' 3j , ^»" 1 1 t (*3Jjl (j-« f&-& * 

(J SB "< 1 (jl I Lj*_J (_£JlJ1 (j_« (_£j-J *. J_A L_L& «L_iou2J 7-J-LiJ (_£JJ1 (jlj I nil 

x-ij i n II jl mi" iVI (j im ll 5 Lia- jjj '< S> "i II flj I JaJ I juVI •» j se i <aj 4_l!jJ-l^o 
SjLjj (j^. VjJjji^ (j^j^lll oVI inr (_y3 aJlJ-" i i *t (_ylll Detergents-<TjL2la-Ul! 
(Jlj-c.! "-^-i'j'j-^ ol 5(«JI i tl pi 2 j (j_o j-j-i-^ (_ T -3 oLjJ,I 2 j 2 i" cj^ISLAa 3jl»- 

cIjIj-ljLlII <j^LI i3_i^L>. oljlj-3 C^jL£ (i2j>UjII) CiLalalll aj^i *-o^>l\ 

5 j . „ ;ILi JL>JI tiLlJL^j lt iJ l^'i i mU (jk: Ij^lK" *t_^ c^iJl L>! a^uUJI 
Li-a. jJj K "i II SjLiaJI j£VI <j-o di!i j^c-j Pollution de Pair -lj j H djjJlI 

aM se "< i nl (J-^-i (j-« LLdj_*_L£D I nlr (_paj_^j I )l ua& L a -lq jv L^jI . L^j1^j?c_l«j 

.SjJl»ILijiJi,I l_L»-^JjjSJli! (_y£.jlj jaLj/lj (_j£il 

J A U " 1 1 Jlj^o I '< , „ A il 4jLjj>J Liiu Vu^c. (JjijIILj (jjlie-i L)' '-r^i "-^! 
aI jLia-" i nVI SjaJijiJI Cj Ll»-^J jjSJi! I «Ul>.Ij^j ^_j aj se J 1jU>>- (_3-^-l ijiaiJI 
/<s_<k'i/lj .Jjljijil La iLu (_y3 I J a.j ta ,JjJ3 i3^L«JI 2 ae i a 1 1 J 3 a U" U Sj^sLi-j 
V cfjjJtJ Ll>-Liaj LaJe-xJa tULjiJaJI (_y3 /t**i m i u (_gJJI j_uJ(IlII (jlS lil L*U!i (j^ 
(_y3 ' .'." ""j ^ ^iiLo JJU3JS (_y3 (^UJI JljjJlS i L^-^Luolj Ojul «Li^lj-o (jSL«-i 
^ La i "j II 2 2 La i 1 1 j or p j^ ui aj i3_j£.ljjj| ( _p=j'i/l 3^>-^la (^ Jj-«-JI l?- 1 -^' 
i L«_a «Lj_ijJlJIj 4_i3j_iSJt LuU,l «L>-Lijia (J ^ C3-^"' J J^ 6 ^ (J^ 1 ^ i_yj'j-P' (J-° 
p S g&X!l (jA_4J 2i tilA_ije_i 4jj^3j cLaJt-iia ^^-^rH Ol >J'*i'^ c^^" l- 4 -^ 'Sj ' j 
. >Lual p^jiil I jui Jlflj 7=-<j-^J VI (jil ^Jls-^I ^<^3 i L&lS 

ijiiLvljl^VI oju* (ji_i iJ^2J1 (_yJI 3^vL»- (_y3 I i i ill UJLa ij_ol (j^jjSLj I -i g^aa 

La (j£D 1(3^-5 (O-iJ-Sj (_yJI r-Liso (_,-^ 4_j£.LiIl>-l jul (jyi^. ^j La " J^ I J i tiij 
J .'J L * aJ " C> x -'3 Lt^-^J-^-^' pLsjJVI (_L4J>o » .jlaj i ■■' (jJ LiJI «U (JlxjVI 1-;-*^=^ 

^La i(jjj uuJIj Jl>-I^JI (jj-2JI Siu (_,JI ,» j;,^"ll 3^3 I ^ j ,^.^ ^J| (j^c.'i/l 
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d^ipjJg^uJI SjljTg tj^^JgA'ill jluuoJI 

4_»-3.} aLoJ-j l11 i iioi (jl ujijl La I jj < Ll>-^Jj-cS>jJI *jjlaj ji ( _ > iajj j p jj^ -^ 

3j_caL»J,l Ll^jJj-LSjlL! 4_lLlJI_j 4-l^-jJj.lJI ju^IJ ujLjj '^^j-II («JL*JI 

(j-2 1 J T _) (jl » j U~ . ..j ( jj ^1 i ii lV| jj2 ij_ujuJI CjV JL*JL (jjljHU j-±£- ( _ T 3 

JL>- ^ 1 c s la '"■*" Jo-La* da-iiej *_<ill>JU ^Jtxlol 2lj tAi_«^j1 I " 1 1 -^ ' rt *_<illse_« 
3j| JlxII (_5-»i-9 • 1974 aLc (^LLaj^jJI (jLij-JI (jjiLjco f^S «j nuAt Jiij^-ij »j_Li«3 
^_Lc ^tu <j-«j tcCLtjj ^Lc Sj-La-uaJl ^j-* tji-taij jM ^JjuI (jS-« * L ^ t-a jv fjju Li£ 

Jjl^v !_«-« i/o_L«JI (^ J-o^l 2-Lj^i. jJ^j «_<il>J.I aLoj iTj^LaJl (_,!£. 3-ta^l 

(j-UjsJLi jL>uVI ( _ t ^e-lIoIj i L-ujjila Ij-ol I ■ 1 23 Jja'i/I *Ja ■ ujzl ^^jioLxlI jjj-iiii!' 

.•Lajlj 3x.LLca ^^-cIoLU ^1 

J-t-SUI ^1 Vj .^bUI a^MSn V ^1 ^LSijVI ^1 a^Lv <ya LU 

^1 liili <j-a VjLi 4jvLv ^ Ljj .4-LaJltll jl u^LJl ^1 Vj i^^^Ljciiil ^^AuJl 
<j_« Jl_iJL>- t_£j" i n a ^Jl (J-t-i-U (J I Lfllt.ta.dJ » ilaj i ■■ ) ^LjjS 3JljJl>- 4_L3e_u1^Lu_u1 
Ja-tLi^tllJI (j_« ^S mi^SILu (jl ^-LLaj i u I L^>- Lbl .^j-ujtllll ^_yj) < " > (jl (_t^ SjJlUJI 
^^Jl «L^vL;e_> j-o^I (j^-!j ' d J J * * ' v J-^'3 ' V ' a ■'"' •J u -"lj i^jjLxujI j5£~\ 
«L^_iL?t_a (J->-l (J-* A^i ' m"i t nl Ji ^J ■ ' >* * j ^3-* -^ ULJ Sase-Laaa '^j^ (j-* d ' 
(_3_l3j t cLi S -q-t 1 Q>! ■ ^" i "l|l ^j.* «L*ij_lx^2JJ 4_Ljll>J,l i2ij\ ■^" i --III jj-* «Lul^Ha 
' ■' J ' a "' tj' "^ (^J--*-jJI (j-JJ \3 ^~"~ 0' t r x:: ?i ' <j»i>ti| jjLj (j-aj3 SJljLO^. 

j_lc tc_oL>JI j-uJilJI (^S^Jj ' L^ili SLp^l j-* *(^-«-" J-? (^-9 j-^!-«-^La . Jl MitL 

•LuJlJI tjl i n'tVl iLajLia tt i ajSLi V (_gJJI pjl i n"iU (_^>>3J jjSJlI I j_ujlll I .•ts.jll 
.SLpJI jJLc j_Liil!l I JJt JHo 1 1 uaj? 2 jliittl 4jIjJi3 Jj ii^ii n-!&Ia 
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1981 jUa 3ji_aLv jLi^J! Jla^e-o Jluuji jjJ^jJI 3'jjtl .Jll>l < lu a J jjLujV! 

Envirocancerologia-iT^SLiJI j|j jLi^JI Jlaje-o jUj m jj^jJl 1983 

(^jLLiLal) JJjIla J 4_*_«L>. jLL>J1 Ju<jj*_« Juju-u jjjI jJI cUj i ii ill Ll>.^j^_l ; l1 1 ^i^. 
Jj_taiA.} «L«_aL>- jLL>J1 'i**-" Jul* ' •• Jj" ,g * ' * I ^'V <l^"tlj d ^1 «tl l^^jtj^ , "^'l 

(j^j^Ljil /oJjiJI jl^ *uljJI Jij^. 4111 Jlo^. jjj^jJI ^p-^JjjSJlII Sjjill 

1. Essays in Eugenics, Eugenics Education Society (Galton F)London 1979 

2. Sciences Vol 219 Numero Special Biotechnology 1983 

3. Human genetics) F. Fogel AI (springer verlay 1982 

4. Advances in human genetics( Elston R.C )Plenim Press 1981 

5. Techological Man: the Myth and Reality (Victor C. Ferkiss) 

6. The miracles of spliced genes New York 24 1980 

7. Our Futur inheritance: Choiceor chance? Oxf. Univ 1974 

8. The Futur of genetic Engineering New Sci. Vol. 64 No 919 

9. Mierolie & Man Pelican -London 1979 

10. Biology of people Freeman & Comp 1978 

11. Futur Shok (toffler A )London 1970 

12. The man( R. linton )New York 1974 

.13. Fundamental of Microbiology Frobishen M.1975 
14. Hand Book of Genetic 5. Vol 
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15. Genes Enzymes & Population London 

16. impact of applied genetics - Microorganisms Plants &Animals office of 
technology assessment Congers 1981 

1. Le cerveau humain (Paul Chanehard) Paris 

2. Physiologie de la conscience (Paul Chanehard) Paris 

3. la Biologie Rumaine (Eugene Schreider) Paris 

4. Hormones et genes (Sci Ame) 212 36-45 

5. L'application industrielle de la microliologie (Riviere) Paris 
6. 1'homme et sa destinee (P. le compte de Neuelly Paris 

7. la genetique et l.heredite (Recherche No. 155) Paris 

8. le temps de la genetique (Andre Lwoff) 1983 Paris 

9. Genie genetique et industries biomedicales (P . tolos hevet Al) Paris 1983 

10. L'organization et ^information genetique (P.Kourclsky) 1983 Paris 

11. L'histoire genetique de l,espece humaine (M. Blanc) 1982 Paris 

12. La transmission des comportments (G Medioni et Al)1982 Paris 

13. L'heredite des Maladies humaines (yosue et N.Feingold) 1983 Paris 

14. La tentation de L,Eugenisme (Pierre thulliei) 1982 Paris 

15. les structures de I. ADN (Claude Helene)1982 Paris 

16. la genetique bacterienne (Maxime Schzartz) 1983 Paris 

17. La genetique moleculaure (gean lavilitzki) 1981 Paris 

18. La genetique de la sourie (Jean Guent) 1983 Paris 

19. les genes en morceaux (Antoine Danchin) 1982 Paris 

20. Genie genetique (Kourrilsky) Recherche No. 1 10 1980 

21. genetique medical (acquisition et perspective) Feingold (Flamasion) 1981 

22. Pent-on modifiei l,homme? (Gallemard) 1956 

23. Le mal mesure de l,homme (S.J Gould) 1983 
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24. Les biologists vont-ils prendre le pouvoir (Thuilliei) Edi. complexe 1981 

25. L'amelioration des plantes (Maxrives) 1982 

26. genetique et amelioration desplantes (Demarly) Edi Masson 1981 

27. Aspects psychologiques de 1' insemination artificelle (J.Claude) 1983 

28. Les therapier genetique (Friedmann Edit) 1983 
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jlisj>JI -La--»«.a JUjlui jjIISj 

p i n Vaj I < II ^^.3 3Jj^ olj^ll^^j i3_ljjJlII (^ SjL>-!j iAji«JI (^ SjLvl * 

(JjjlS^-l «ULAL>--CjljLxi»- VI 

(JjjIiA.3 4jlaLjej (_gj mi j II ' _i La 1 1 4_il£ ( _ T 3 4-uiaJI Ll»-jJj-lJI iLL-ui * 
j laflj (JjioJ LjjlaLv Cjj_iij JlSj t4 joUII CjLs-I^Ij i_jjSLII (j-o JljJjJI «U * 

: L^la 

sLLlJI Cl^l *C i"i aj (jLjijVI- 

. ^^-i-taJI (jLL>j_cuJI jai^.- 

4jj i ii ill Ll^^J^-i-J 1 /oi^.- 

4-La-uiiaIiJ I J 3_oL»JI l_;-^-jtj_; i -.ATI — 

^^-S 4-jJLlJI 4-U^illj "ij^JI A^JjJ-jS I II )£j\l lj_Lii-J IjQi-ui LJLv (JjWUJ * 

. ( 1 978 *lc j-La) jUa 3-*-aLv 




ajt>§ wLS-ll <OS-ll 

•' ?t iti*i 
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